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PREFACE TO FIFTH EDITION 


The purpose of this book, as stated in the Preface to the First Edition, 
is “to set forth .the great prinaples of geography in its human aspects; 
to provide a comprehensive, but easily taught textbook for students svho 
have reached an age s\hen they begin to chink for themselves; and to 
furnish to normal-school students and to teachers in elementary schools 
a book which will give them a solid grounding in the human relation- 
ships which they are eager to leach. Kfony books have been written on 
anthropogeography, but there seems to be great need of a book which 
sums up the present status of that subject and at the same ume translates 
it into the simpler terminology of human geography. 

“The method of the book is to take up first the physical background, 
out dwcWntjf <Kt rf oxfoicalff, htre ftwori'y sitftvftrng nVe maitr oircforey, 
and providing an adequate basis if the teacher wishes to go farther. 
In case of such relatively simple matters as vv’ater bodies, little or no 
physiographic treatment Is deemed necessary, for such details as the 
difference between a meandering and braided river have hide effect on 
man's activities. The fundamental principles of climate, on the other 
hand, have been quite fully treated bixausc of their supreme importance 
jn determining man’s mode of life. Nevertheless, pure meteorology 
receives less attention than in most of the physiographic textbooks which 
arc now the mam reliance in teaching advanced geography. 

“After the physical background has been sketched each chapter or 
part of the book plunges directly into the main theme, that ■' 
tion of the physiographic environment to man's act»*' 
part of geography nhich is most interesting, m' 
calcubtcd to call forth genuine thought and co 
part of the student. It is also the part which i 
less incidental or secondary, whereas it is here tl 

The chief points in which the Firrt Edition ,, 
other advanced textbooks of geography were its conceu,. 
rclauonships; its emphasis on the effecis of climate rather than upuu w.. 
physical and meteorological sides of the subject; its insistence on the im- 
portance of vegetation and diet; and its interpretation of political geo- 
graphy. This last part of the sul^ect does not mean the study of political 
divisions, but of the political relationships, both domestic and foreign, 
which arise out of geographic conditions. 



V, TRrFAci TO nrnnwnoN 

’ill I'm {nr>rfA vW'Ai'; unclianpcd. 

cxcq't tliu Jia 11 ilis..u>.«i» m nun> pUco insiwil of in a scpiral^ clniv 
icr In till' ciiiiion, however, muri ihin.w Invc been made ifiarnci any 
oibcr .\['[>ru\imitc!y half uf ihc miicrul i» new. and many minor 
changes have been m.ule in die lemamdcr. Tlie chief new points arc as 
follows 

(1) The cluster eniiiled The Continents attd hfan" Ins been rcpi.nccd 
b> ilirct clni’tcrs on ^omincnis ami countries. These imjyirtant chapters 
^re iltoijiitd to ovjriome the diiTiculi} expcncnccd bs most students 1)C- 
caiise ihcv have (urgotien a large part of the getigrapby winch they learned 
in the elefiiciiijrv stIiooK They need Ut become famdur once mote 
w nh the location, rclnf, and cities of the \ anous countries, but they ought 
to do tins m a mnuti. was tjuifc ditTerent front the mcmerry work of 
earlier scars 1 UiKe in these chapters all tlie countries of each continent 
.-ire hncllv discussed so that the student refreshes his memory of the basic 
tacts Ilf geographic locaium .»nd structure At the same time he is mtde to 
feel that the geogrjplue (acts do n»it occur htphazjrdly, hut follow defi- 
nite liws Such a preview enables him to approach the test of the book 
with a much better preparation than is otherwise possible 

(2) To assnl in this locational study a senes of railroad maps w«)i 
political buuiulariet iiul names in roi Ins been inserted at the hack i>( 
the hook l( IS etvcntijf that these maps fee carefully studied. 

(3) The two chapters on poluieal geography at ihe end of the Fourth 
Edition have been enhrgcd to three in this Fifth Edition. Tins refletw 
the growing realiaation that Ixaundaries. minenk, other resources, trade 
tomes, colonics, and the general shsersity of opjiortunities and productivity 
among the nations arc among the chief factors which control political 

' • -'"ships. 

' 'he leasi-undcrsKxHl phases of geograjvliy js the diversity 
•tuiles In wslcr to bring this out more clearly the 
•lb are discussed m two chapters tiesoted respec- 
thc iHtiier lyyies. A plate (1‘lne II at the end of 
I showirtg the major natural regions of the enure 
ons, as well as others, are discussed according 

.vnother innovation is that a discussion t>( loc.al geography, or of 
"microgcography," has been introtluced at the end of those chapters which 
seem to warrant it. Suggestions are given as to w ay $ m which the students 
can investigate their surroundings 

(6) The problems connected wnh such condiuons as droughts, floods, 
insect pests, hurricanes, sod erosion, and the control of riv ers have become 
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so important in late years that the diapter “Geographjc Variables” has 
been expanded and divided into tn-o parti 

(7) Practically all the photographs in this edition are nciv, and many 
new diagrams and maps hate been included. 

(8) Maps are so important that methods of map-mahing hate been 
placed in a separate chapter. 

(9) The questions, exercises, and problems at the end of the chapters 
have been reduced in number and complexity. 

.In preparing the three new chapters on countnes the author has had 
the helpful advice of Professors Robert M. Brown of the Rhode Island 
College of Education, Earl B. Shaw of the Massachusetts State Teachers 
College at Worcester, hlassachusctts, and George F. Howe of the Teachers 
College of Connecticut at New Britain. In the final chapter of the book 
the concept of stages of dcselopment set forth by S. van Valkenburg m 
his Political Geography has been most helpful. To all of these men I am 
most grateful. 

E.H. 

JjJy. 1940 . 

Note For s hn o( illustranons and tables see the Index under the headings* 
Diogromi, .tfdpi. and Tablet 



NOTE TO FOURTH EDITION 


At ihc urgent request of many teachers a fourth edition of this booh is 
now bsued. THs time the changes arc so extensive that scarcely a single 
page is the same as in previous editions, and the whole work has been 
reset in fresh rjpe. Only a fc»v of the more notable changes can be 
mentioned. 

In Chapter 11, on The Earth's Form and hfotions, methods of map- 
making receive a new treatment. In Chapter III on The Continents, an 
entirely new approach is employed, and much space is devoted to a review 
of the physical features of the earth as a whole. In Chapter IV on Human 
Aeiiiulies in Mountains and Plains, the importance of slopes as an element 
of relief receives more prominence than formerly. Chapter VII on Soti 
and the Farmer contains not only many small additions, but also a long 
new section bringing out the most recent conclusions as to the teUuoa 
between soils and climate. Chapters X. XI, and Xll dealing ivith the 
pnaaples of climate have also been much modified so as to make them 
easier to understand and at the same time more comprehensive. In the 
next and longest seaton of the book. Part VII, dealing with Men's 
Reponal Relationships, the chapter on Diet has been omitted, and new 
material has been added m order to give a fuller picture of the earth’s 
natural regions. And finally, m the last chapter, a rather full discussion of 
the geographic significance of Russia has been added. Many new maps 
are included, and many of the old ones have been revised. A new series 
of very complete railroad maps of the six continents deserves special 
mention. It supplies good material for a large number of diverse exer- 
cises which any teacher can devise to suit his own needs. A new and 
more convenient system of referring to illustrations by page numbers has 
been adopted, and all the statistical data have been brou^t up to date. 

Many tcachcn and others have made suggestions which hav'c been 
incorporated in this new edition, and to all of them much gratitude is due. 
Special thanks are due to Dr. S. Van Valkcnfaurg and Dr. S. C. GiifiUan. 
The latter went over the third edition wtth a fine-toothed comb, making 
suggestions for improvements on almost every page. 



NOTE TO THIRD EDITION 

Tke changes in the third edition hase consisted of two chief kinds.- 

(1) Many paragraphs have been resiritfen in order to bring them up to 
dale and to take advantage of advances in geographical knowledge. 

(2) New maps have been substituted for those formerly used, cspcaally 
in the case of those shownng the distribution of minerals. 

One of the important features of the present edition is a new Table of 
the Worlds Chief Products, pages 331-332, inch percentages of produc- 
tion in cyclonic regions (p. 5S0 m Fourth Edition). 

In preparing this new edition, 1 am especially indebted to Professor 
Stephen S. Visher of Indiana University, and to Professor S. Colomb 
CilRlhn, of Gnnnell College. 



NOTE TO SECOND EDITION 


Ts’ the revised edition of this book large parts of Chapter II have been 
resvnttcn as hasT certain sections of Chapters IV, VII, X, and XIII. 
Minor alterations have been made in many other chapters and new prob- 
lems ha\e in some cases been added. The following persons have helped 
materially in the revision by critical reading of the entire book or of parts 
of it dealing with their specialties. Their kindness is gratefully acknowl- 
edged: G. G. Chisholm, Professor of Geography, Uniiersity of ^inburgh; 
William Morris Davis, Professor of Geography, Harvard University; 
Roland M. Harper, Alabama Geological Survey; W. J. Humphreys, 
Professor of Meteorological Physics, United States Weather Bureau; 
Adolph Knopf, Associate Professor of Peuofogy, Yale University; D. H. 
Markhsm, Professor of Geography, University of Arkansas; H. A. 
Marmer, U, S. Coast and Geodetic Survey; Stephen S. Visher, Associate 
Professor of Geography, Indiana University; A. E. Waller, Professor of 
Botany, Ohio State University, and S. Colomb Gilfillan, Instruaor in 
Sociology, University of the South. 

The revision has also been facilitated through reviews by Dr. C. £. P. 
Brooks, Royal Meteorological Society; Professor R. D. Calkins, State 
Normal School, Ml. Pleasant, Michigan; the Bulletin of the Imperial 
Institute of the United Kingdom, the Colonics, and India; and especially 
Professor Harlan H. Barrowsof the University of Chicago. 
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NOTE TO THE TEACHER 


QuEsnovs, ExtugsEs, avo Pkoblesk 

Iv order that Pnnaplet of Human GeograpAy may be cfTecuvely 
taught, full me should be made of the questions, exercises, and prob- 
lems which follow the chaplets. The paragraphs desoted to local geog- 
raphy should also be used as the basis of problems. Only in rare cases, 
hosieser, should any one student be held responsible for all the quesuons, 
exercises, and problems m any gisen chapicr. These vary considerably 
m di£iculty and in subject matter, thus being adapted to students of dif- 
ferent grades of ability and of dtiTercnt interests. For younger classes 
such as those of the high school, only the simplest problems ce^ be used; 
'the more comple-x problems will tax the powers of the most bnlbant 
college student Many of the problems are elastic. They may be solved 
bnefly and in a general ss-ay by young and rebuvely baelvivard students, 
but need much time and thought in the hands of capable and adi anced 
students. Again, a large number of the problems are suited to many 
re^ons in addition to the ones mentioned m the text. In all cases, hotv- 
ever, stress should be laid on the students’ own homes. The principles 
discussed in the text, as well as m the problems, should be applied Arsr 
of all to the local region, which should sene as a starting point for an 
understanding of the remoter parts of the world. 

Often It will be wise to assign the same problem to the whole class, 
but let each student take a different regroa. The more complex prcA^ 
Icms can sometimes be best solscd by letting each student make an 
cxhaustisc study of one special phase and then uniting the results in a 
classroom cxcrasci Throughout the problems great stress should be 
laid on (1) accurate sutisocs, such as arc gi'en in the World Almanac. 
the StaUfticd Yearhao\ of the League of Nations, and the other publica- 
tions numbered 4 to 12 tn the following list of references; and (2) map- 
making in contrast to mere statements in wxjtds. In using the problems 
and cxcrascs do not be in too much haste to gisc your students your 
own matured conclusions. SAoh' where to find the facts and hotv to use 
them, and let the students reason for tkemseives. 
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16. The Pioneer Fringe. 1. Bowman. American Geographical Society, 
Special Publication No. 13, New York. 

17. Human Geography. }. Brunhcs, translated and edited by Dodge, 
Bowman, and Lccomtc. Rand McNally & Co., Chicago. 

18. College Geography. E. C. Case and D. R. Bergsmark. John Wiley 
8c Sons, New York. 

19. Handboof{ of Commereial Geography. Geo. G. Chisholm. Long- 
mans, Green 8c Co, London. 

20. An Inlraduetton to Sociology. Edited by Davis, Barnes, et. al. D. C. 
Heath & Co, Boston (Social Aspects of Goigraphy). 

21. Inheriting the Earth. E. D. \on Engeln. The Macmillan Co, 
New York. 

12, Geography and World Power. Jas.Fairgrieyc. E, P. Dutton & Co, 
New York. 1921. 

23. Elements of Geography. Vernor C. Finch and Glenn T. Trewartha. 
McGraw-Hill Book Co, J^cw York. 

24. Ent'ironmental Batts of Soeral Geography. C. C. Huntington and 
F. A. Carlson. Prcntice-Hall, New York. 

25. C/i'ilisation and Climate. Eiiswortb Huntington. Yale Uni- 
>x«ity Press, New Haien. 

26. The Charaeter of Races. Elliu-orth Huntington. Chas. Scribner’s 
Sons, New York. 

27. The Human Hah/at. ElJsnwth Huntington. D. Van Nostrand, 
New York. 

28. Eeonomte and Social Geography. Ellsworth Huntington.. F. E. 
Williams, and S. van Valkenborg. John Wiley 8. Sons, New York. 

29. An Outline of Geography. Preston E. James. Ginn 8t Co, Boston. - 

30. The Climates of the ConthenSs. W. G. Kendreiv. Oxford Uni- 
versity Press, American Branch. 

31. World iltnerals and World Polities. C. K- Leith. Whittlesey 
House, McCraw’-HilI Book Co, Nesv York. 

32. A Shorter Phyncal Geography. Emmanuel de Martonne. The 
I-ondon and Nonvich Press, Limited, Sl Giles’ Works, Norwich. 

33. College Geography. Roderick PcatUc. Ginn 8t Co, Boston. 

34. White Settlers in the Tropics. A. Grenfell Price. American Geo- 
graphical Society, Special Publiraiion No. 23, New York- 

35. General Cartography. Erwin Raisz. McGtasv-Hill Book Co, 
Ntsv York. 

36. The Influences of Geographic Eneironment. Ellen C. Semple, 

H. Holt 8c Co, New York. 

37. New Physical Geography. Ralph S. Tarr anci O. D. %on Lngcln. 
The Macmillan Co, New York. 
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Books rta Gevekal Refikevce 

Human geography can be effccmely taught with a small equipment. 
The books listed below should be a>ailafafc so that cscry member of the 
class may be able to consult riictn fredy. 

A GsstfM. Reference Works 

1 A good atlas Containing physical as well as political maps. The 
Oxford Unisersity Press, Geo. Phthp and Son, Rand McNally & Co^ 
and seteral other publishers all issue inexpensi'e atlases that meet the 
requirements. E\ery student should own an atlas, 

2 A large commercial atlas Those published by G. P. Putnam, 

I G Bartholomew, and Rand McNally & Co. are excellent, but others are 
almost equally good and less expensive. 

3. A good encyclopedia, preferably the Britannica or the New Inter* 
nauonal 

4 Stattftieal Yforiooi^ League of Nations. Geneva. 

5 The U'orW Almanac. The World-Telegram, New York. 

6 T/ie 5rjrefma/rV Ycarivo\ The Macmillan Co, New York. 

7 Graphic Siirvmanet of Agnciihiire. U. S. Department of Agri- 
culture Washington 

8. Commerce Yearboo^. U. S. Department of Commerce, Wash- 
ington 

9. Staiiitica} Ahstract of the UmteJ Statej. Bureau of Foreigo and 
Domestic Commerce, Washington 

10 Y ear Book.of AgrtcuUure U.S. Department of Agriculture, Wash- 
ington. 

11 Abstract of tie VmteJ States Cenmi. Census Bureau, Washington. 

12 International Yearbook of Agncahural Statistics. IntcraatJonal 
Insututc of Agriculture, Rome. 

13 A collection of elementary school geographies including UAng 
Geography, fay Huntington, Benson, and hfcMurry'’ (Macmillan Co.); 
the Barrow* and Parker senes (Silver, Burden); the J Russell Smith 
senes (J. C Winston), Brigham and McFarland (American Book Co.); 
the Atwood and Thomas series (Ginn & Co.); and Dodge and Lackey 
(Rand McNally & Co.). Some of these, such as Living Geography, con- 
tain fairly extensile tables including climatic and other data not easily 
accessible elsewhere, 

14 Pnncjples of Hamatr Geography. Vidal de la Blache. Henry Holt, 
New York. 

15. Thp Nem WorlJ. La^ Bowman. World Book Co, Yonkers. 
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11. Tie Andes of Soutkern Peru, I. Boivman. The American Geo- 
graphical Society, Henry Holt & Co, New York. 

12. South America. I. Bowman. Rand McNally & Co, Chicago. 

13. South America. James Bryce. The Macmillan Co, New York. 

14. Geography of Latin America. F. A. Carlson. Prentice-HalJ, New 
York. 

15. Voyage of the Beagle. C. R. Danvin. E. P. Dutton & Co, New 
York. 

16. South America. C. F. Jones. Henry Holt & Co., Keiv York. 

17. Econamte Geography of South America. R. H. Whitbcck. ^^c- 
Graw-HiII Book Co., New York. 


Europe 

18. National Character. Ernest Barker. Harper & Brothers, New 
York and London. 

19. The Geography of Europe. R. Blanchard and R- Cr«t- Henry 
Holt fit Co, New York. 

20. Economic Geography of Europe. W.O. PlanehardandS.S, Visher. 
McGraw-Hill Book Co, New York. 

1\. Europe, Geographical Survey. J. F. Bogardus. Harper & Brothers, 
New York. 

21. The Geography of Europe. G. D. Hubbard. D. Appleton-Ccntury 
Co, New York. 

23. Southern Europe, M. I. Nessbigin. E. P. Dutton & Co, New York. 

24. Geography of the Mediterranean Region. E. C. Semple. Henry 
Holt S. Co, New York. 

25. r^e Bnfith Isles. L. D. Stamp and S. II. Bcasers. Longmans, 
Green & Co, New York. 

26. Geography of France. Blanchard Todd. Rand McNally & Co, 
Chicago. 

27. Europe. S. van Valkenburg and D Huntington. John \\’ilcy 
& Sons, Nc^v York. 

Aik 

23, China's Ceographie FounJathrts. G. B. Cressey. McGraw-Hif! 
Book Co, New York. 

29, The Pulse of Asia. E. Huntington, Houghton .Mi.Clm Co, Bfiston. 

30. West of the Pacifc. D Huntington. Chas. Scribners Sons, New 
York- 
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38. Environment Race, and Migratian. Griffith Taylor. University 
o£ Toronto Press, Toronto. 

i9. The Environmental Basis of Soaety. Franklin Thomas. Century 
Co., New York. * 

40. An Introduction to WeatAer end Climate. Glenn T. Trewartha. 
McGraw HiH Book Co , New York. 

41 Elments of Pcdttical Geography Samuel van Valkenburg. 
Prentice-Hall, New York. 

42 Climate Considered Espeaally in Relation to Man. R. de C. 
Ward G P Putnam’s Sons, New York, 

43 The Geographic Factor. R. H. Whitbcck and C. J. Thomas. 
Century Co , New York 

44. Geography, An Introduction to Human Ecology. C. Langdon 
White and George T Renner D Appleion-Ccntury Co., New York. 

45. The Earth and the State, a Study of Politieal Geography. D. W. 
Whittlesey H Hok 5e Co , New York. 

Recioval Sthwes asj> SpEciAi. RsrkssNCE Books 
In addition to the books listed above, and others like them, csery 
class in the principles of geography should have access to a well selected 
and not too voluminous assortment of standard books on regional geo* 
graph}’ such as The Oxford Suruey of the British Empire. The follo>vjng 
are a few of the standard reference books on the various continents. 

Noutm AaiEMCA 

1 Physiographic Provinces of North America. W. W. Atw’ood. 
Gmn 5i Co , Boston 

2. Geography of North America G. Miller and A. E. Parkins. John 
Wiley & Sons, New York. 

3 Sauihem Regions of the Untied States. H. W. Odum, University 
of North Carolina Pies^ Chapel HilL 

4. Oiir Natural Resources and Their Conservation. A. E. Parkins 
and I R Whitaker (cds.) John Wiley & Sons, New York. 

5 The South. A. E. Parkins. John Wiley & Sons, New York, 
d North America. J.R. Smith. Harcourt, Brace & Co., New York. 

7 Neiv England's Prospect. Amencaa Geographical Society. 

8 Human Geography of the South. R. E. Vance. University of 
North Carolina Press, Chapel HiU. 

9. CliTnoJfj of theVniled States. R.D. Ward Ginn U Co, Boston. 1 

10. Marar Soil Divisions of the United Slates. L. A. Wolfancer. John 
Wiley & Sons, New York, 
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MAN’S GEOGRAPHICAL RELATIONSHIP 


CHAPTER I 

THE SCIENCE OF HUMAN GEOGRAPHV 
Nature of Human Geography 

The people in different pans oE the world Tar>’ greatly ia physical 
appearance, dress, nunnen, and ideals. They cat different bnds of food, 
budd houses that tary from grass huts to skyscrapers, and enjoy pleasures 
as diverse as skiing and cock fights. They differ especially in their ways 
of work and the kinds of occupations by which they get a living. A 
drugstore clerk can scarcely lite in the same nay as a herder of llamas. 
Differences in language, government, education, and religion are equally 
conspicuous. Then, too, some people, such as the Scotch, arc tall, fair- 
baircd, active, and inventive. Oihcrs, such as the Papuans of New 
Guinea, arc short, black, frizzy-haired. and so inactive that they rarely 
do anything except as their ancestors did. Some of these differences arc 
biological: people arc bom with a certain complexion. Others arc cultural; 
people have invented certain tools and worked out certain ideas in some 
places and not in others. SuU other differences belong to the phyvicai 
environment. People can mine copper only where there is copper ore in 
the ground. 

■Ihcse differences are the subject matter of human geography. The 
geographer's problem is to find out nc* only how all sorts of human con- 
ditions arc distributed over ibe earth's surface, but also why they arc div 
tributed in their present fashion. He finds that in many cases the 
distribution is direaly connected with geograph’ca! surrounding such at 
mountains, rivers, rainfall, or forests. In others it dq^inds upon human 
factors, such as density of population, stage of avthration, or the physical 
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Wau. Mam 

Eilectise teaching requires plenty of outline desk maps and as full a 
series of stall maps as possible. These should include (1) relief; (2) polni- 
cal divisions; (3) summer and winter lempcrarure; (4) summer and 
svmter rainfall; (5) segcuuon; (6) resourc«; (7) density of population; 
(S) rransporcjcion. (9) commerce and industry ; and (iO) other conditions, 
such as occupations, race, religion, language, hcalih, crops, manufactures, 
mineral products, and so forth. A senes of world maps should first he 
procured, and then as many rominenta) maps as possible, beginning with 
North America, or the United States, and Europe. The Denoy er— Geppert 
Company (Chicago) has an eseelfcnt scries. The preparation of wall 
maps showing conditions not induded in the published series is one of 
the best exercises for students of unusual ability. Large outline maps for 
this purpose can be procured through almost any dealer in geographical 
supplies. 
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The Physical Conditions of Human Geography 

In spite of the vast number and great coraplccity of the problems of 
human geography, they can be classified into a few mam types, the relation 
of which can be understood from die ttdilc on page -1. 

f. The Earth as a Globe. Location on a rotating, globe-shaped earth is 
t he keynote of ge ography, ‘nveteforc the word "location" stands on the 
left on page 4. Location, howeserv has mcantrtg only when defined in 
relation to something else. It a useless to say that a place is “three miles.” 
We must say, for example, that tt is three miles south of the hfillvalc Post 
Office, thus giving both the dtreelion and the distance from some known 
point. On a rotating globe, such as the earth, the pnmar)' method of 
defining location is by latitude and longitude Latitude, or distance north 
or south of the equator, is especially imponant because it determines 
u’heiher the climate is hot or cold. The fact that the earth is a globe is 
more important than ivc usually realize. It males it possible to Irafel in 
all directions, and gises any one ob)ect the same weight eserywhere. The 
fact that the globe rotates not only gis'cs us day and night, but abo forms 
the bash for the construction of maps, which are the most essential tool 
w geography. The seasons, with all their many influences, arise from 
the fact that the earth not only is a lotating globe, but also has an inclined 
axis and revoUes around the sun. 

II. Land Forrjtt. The location of a place in relation to the continents, 
which arc the greatest of the land forms menuoned on page 4, comes not 
in importance to location in respect to the glc^. This, too, has a great 
effect on climate and also on other conditions. A person who Incs in the 
the dry interior of a continent can scarcely be a sailor, or a deep-sea fisher- 
man. Moreover, location in respect to the lands is a main factor in deter- 
mining what kind of nelghboii a*cduntry has, England is peculiarly well 
located in respect to the lands of the earth as a whol^ ivhilc Sinliang in 
the heart of Asia is badly located. Many minor effects of the form of the 
land can readily be seen. Some of the most purely agricultural counti« 
of south central Illinois differ little in climate and only moderately in soil 
and elevation from similar counties in West Virginia. Nes'erthcless, be- 
cause much of the land is level the lUinws counucs have twice as many 
people for each square mile as do the West Virginia counties, which are 
rugged. Gentle relief of the land helps such people as the Belgians to , 
move about freely and come in contact with their neighbors. Thejy 
Tibetans, on the contrary, arc hemmed in by steep slopes and impassable/ 
valleys. 

III. Water Bodies. Oceans, laics, and rivws often separate country 
from country, and thus help to establish great differences in race, language. 
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and msntal capacities which people mhertt from their ancestors. Esen 
where human conditions are directly responstble for the distribution of 
certain types of human actixity. futUier study shows that indirectly the 
geographical environment has a great deal to do with the matter. Hence, 
human geography may be defined as the study of the nature and distribu- 
tion of the relationships between geographical environment and human 
jcUMties and qualities. 

How Human Geography May be Studied 

The science of human geogra|diy may l»c studied in many svays. One 
of the best is to thin), of it at a series of prMemt, nr ijuejfions for tthich 
answers must be found Some of these problems arc large and complex 
hhe the prubiem of how far the progress of a ghen people is due to the 
geographical conditions under which they li\c. Eor example, why arc 
tlte people of the forests of Central Africa primitive hunters and those of 
the steppes of Central Asia ignorant attic raisers, vthilc those of New 
Jersey are a highly civilized manuhicturing and commercial people? So 
great a problem can be solved only through ilic solution of many smaller 
ones, such as the effect of rainfall, vegeution, and distance from the oceatt 
upon food, clothing, shelter, and tools, and estsecially upon man’s occu- 
pations, health, energy, and racial character. Even such secondary prob- 
lems, however, are too complicated to be easily solved. Tlie way to solve 
them IS first to study many minor problems. For example, even a child 
can sec that since good grass does not grow in the forests of New Guinea, 
cattle cannot thrive there. It is equally easy to solve the problem of why 
the people of Central Asia, where the ihcrtnomeicr often drops below 
zero, wear sheepskin coals, while ibovc of Central Africa, where a tem- 
perature of 70* IS considered cold, wear almost no clothing. Thus human 
geography may be thought of as a vast senes of simple problems leading 
toothers that arc more complex. To l>oth student and teacher the solution 
of such problems becomes intensely interesting as soon as the spirit of the 
work IS well understood. 

In this volume vve shall study some of man's chief relations to his 
environment and find why these relations vary from one part of the 
world to another. Although all the mam phases of human geogmphy 
Will be considered, our attention wll be ^vnted mainly to the most 
practical pans, which arc also the most interesting. The practic.il parts 
are the problems that arc usable in our da'ily lives, tbn.'ic. for instance, 
that help ers understand wfiat vwc read in books, magazines, and news- 
papers, that enable ui to discuss eurrene events intelligently, and that guide 
us m plans for business or travel. 
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B. Animah. Aniniah also influence man in a thousand ways. H the 
horse or ox had ncser been tamed, the prames might base remained un- 
culth'atcd. In most parts of Eurt^ and America it would have been 
alfnost impossible to get nd of grass in cultivated fields if there had been 
no animals to draw the plow. Without sheep not only would our food 
supply be diminished, hut we should not know' where to turn for warm 
winter clothing. The only good substitute for wool is fur, and that, loo, 
is derived from animals. Even more important in our daily lives arc cows, 
which give us the most perfect of all foods. The hens that lay several 
billion eggs every year in the United States would be sadly missed if their 
cackle should forever cease. In many sections of Central Africa the tsetse 
fly not only kills horses, sheep, and cattle, but also transmits to man a 
terrible, wasting disease, while in most tropical regions the raabrial mos- 
quito continually brings sickness and helps to make people inefTectivc. 
Even in our own land animals are harmful as well as helpful. The com- 
mon or typhoid fly brings many dangerous diseases; and the disgusting 
rat not only consumes hundreds of millions of dolbrs' worth of property 
each year, but also spreads the plague. 

C. A/an; Hew Man Retponds to Ctogrophtc SitrrotinJingi. The two 
columns headed “Human Responses” on page 4 sum up the ways m which 
the distribution of human aaivities and quabcies is influenced by the 
natural env ironmenc, that is, by plants aud animals as well as by the physi- 
cal factors numbered I to V. In the first of these columns the human 
responses are divided into four classes, while the second gives some of the 
details about these classes. In studying the first class, “Afaierial Needs, " 
we ask; How far do geographical surroundings lead people to use special 
kinds of materials in satisfy mg their need for food, clothing, shelter, tools, 
and means of transponation’ Then vve inquire what occupations people 
follow in making use of these materials. 

Although ail people haic material needs and all follow certain ocai- 
padons m order to satisfy these needs, the efficiency with which people 
follow' their occupations varies enormously- Some are so indolent or 
stupid that they rarely work unless actually in want of food or other 
necessities; others work energetically but spasmodically and unwisely; and 
still others work hard, sicaAIy, and to good purpose. Such differences, as 
is'evTdent on pa*gc”-}r3c^nd partly on biological inheritance. Some indi- 
viduals, and perhaps some radal groups, appear to be born with especial 
vigor of both body and mind. Differences in efficiency, however, depend 
to a large extent upori health. The distribution of health in turn depends 
on food, clothing, shelter, occupations, parasitic diseases, and many other 
factors, both physical and cullura]. Its general worldwide distribution re- 
sembles that of climate more dosely than anything else. 
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annate depends on location; it u greatly influenced by land forms and 
water bodies, and influences them m return. It also plays a great part in 
derermming the character of many soils. The difference between the 
extremely desert climate of the coast of Peru and the constantly wet 
climate of the forested headwaters of the Amazon m Brazil, only two hun- 
dred miles to the east, is mainly due to the. form or relief of the Andes. 
The sand dunes of Mongolia arc the result of a desert climate; the "Blach 
Earth" region of Russia owes its rich soil partly to a climate too dry for 
trees but good for grass, the wretched red latcntcs of tropical regions show 
what happens to a soil in a xcry warm, moist climate. 

Climate also has a great effect on the character of the plants and animals 
in different regions. It permits oranges and bananas to grow in Costa 
Rica, and wheat m Minnesota Still more important is the fact that man’s 
energy is greatly influenced by climate. The Costa Rican planter cannot 
steaily keep on working so bard as does the Minnesota farmer. In the 
far North not only does the climate cause the Eskimos to be poorly 
nourished, but also the steady cold diminishes their mental and physical 
activity and makes pre^ess diflicult. When the Russians invaded Fin- 
land in December, 1939, many tanks and hundreds of men were lost be- 
cause they tried to cross Lake Ladoga before the ice was thick enough. In 
the Congo forests, on the other hand, a hot, damp climate hampers progress 
by favoring malaria and other deadly diseases. Only m countries such as 
^glaod, where the weather is xariable, and not too extreme, can nun be 
at his best. 

The Forms of Life 

A. P!anu. It IS almost impossible to think of the fise great features of 
physical environment without thinking also of plants. ' The location of 
Greenland reminds us of the scarcity of vegetauon and the consequent 
difficulty of getting a living When we speak of the relief of the land, the 
word "plain” often brings to mind broad acres of rich crops, while the word 
"mountains” brings a picture of rough slopes cmered with forests. 

Even m bodies of water, plants influence man through minute forms 
which are eaten by fish, or other creatures such as lobsters Thus the 
plants support the animals that are sought by fishermen. .There is little 
reason for thinking of soil except as it enables corn, wheat, or grass, for 
example, to grow richly, a$ in Iowa, while in other regions, such as the 
sandy parts of Cape Cod, it makes the land scarcely svorth cultivating. 
Finally, to many people, the chief indication of climatic differences is vege- 
( taiioD. The date palm stands for dry, hot deserts; the coconut palm for 
moist tropical coasts; the cotton plant for warm but somewhat more tem- 
perate regions; and tundra moss for an arctic climate. 
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shall find people like the cotvboys of western Argentina, who drj' their 
jerked beef m the sun, and eat it tidth corn and beans. 

So, too, n’ith clothing, shelter, and tools. Long, heaiy woolen coats, 
thick woolen trousers, svarm woolen caps with earlaps, and high leather 
boots reaching to the knee — all of a reddish purple hue — arc highly appro- 
priate for the stout Buddhist pnests, or lamas m the cold snowy monas- 
te nes of lofty T ibet. They iwitild be deadly for the tall slender Shduks of 
southern Sudan where the thermometer rises to at least 90° almost e%cry 
day at practically all seasons. There eve n the thinnest cotton shirts and 
shorts feel uncomfortable. The natives often wear nothing but a few 
string of beads or hoops of wire, and coat their whole bodies with gray, 
sicklj-looking ashes to protect the skin from injects. Moreover, although 
warm wool Is by far the easiest clothing material for the TTibetans to pro- 
cure, it is unknow n among the Shiluks. 

Turning to shelter, we find that the Tibetans use low, flat-roofed, thick - 1 
walled houses rrude of sun-baked bricks, or of stones plastered with mud,| 
and having no chimnejs or other means of vcnulation except a little hole', 
a foot square in the wall. Such houses are easy to keep warm during the' 
cold winters, and the roofs ore pleasant pbees where people can bosk in the 
sun even when snow lies many feet deep all around. T^e Shiluks, on the 
contrary, often content themselves with flimsy huts made bj tying together 
one end of a bunch of great grass stalks ten or twelv e feet high and spread- 
ing the lower end out in a circle. They want only a shelter from the hot 
sun. The more breeze they get the better. As for ram, it rarely falls except 
m aftemobn^sKowers, and is almost alw-ays so w arm that it feels pleasant to 
the bare skin. AIO • illustrates a type of house common in dry regions i 
where wood is scarce and there is hnlc danger that walls and roofs toadej 
of the dried mud known as adobe will collapse because of too much rain. , 
Contrast this wnth a house made mainly of small branches and big palm 
leaves (A3S5), and located in the wet tropics. 

A similar contrast is seen in peoples' tools. The most important tools 
of the farm people near the ’Ilbctan lamaseries are hoes, w ooden plows, ox 
goads, rude ox carts, and big wicker baskets. The women use the baskets 
to gather the stones which appear on the surface of the fields each year, 
because the sod is washed away so rapidly. They fasten the baskets on 
their backs and toss the stones over their shoulders into them. Such tools 
and other equipment wniifd be of bttle use to nomadic Shiluk ca ttJe herders 
m the Nile swamps. Pugom canoes and spears with which to kill an 
occasional hippopotamus or other animal arc what they want, although 
these would be useless to the Tibetans. 

•Throughout this book the Ictlrrs A. B. C, and D, when foUowed by a ntwibcr, 
deugsale dlusaihons found cm (he j'aCO ladicaml by the cimber. 
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Efficiency is also greatly tnfluenced by the siag’e of culture which has 
been reached by any group of people. This causes them to be brought up 
with ceruiD habits as to work, salutation, recreation, and so forth, and thus 
vastly influences their efficiency All these biological, geographical, and 
cultural conditions, when uken together, gwe rise to what is often called 
racial character. Tins term, however, is misleading because it suggests 
that the-obviQUs differences in the character of Germans, Turks, Chinese, 
and Hottentots, for example, are due to racial inheritance m the biological 
sense As a matter of fact, much of what we call racial character is due to 
geographical and cultural conditions How much t$ due to each of these 
three sets of factors— biological, geographical, and cultural— ts as yet by no 
means clear Hence, although wc sluU have much to say about the char- 
acter of the people who live in various geographical environments, vve shall 
have little to say about rave 

hat man gets out of life is better measured by the way he supplies his 
higher needs (</ on page 4) than by the way he supplies his material needs. 
Every group of people has at least some elementary form of recreation, 
government, education, science, religion, and art. In one sense these things 
are not geographical. Vet the direction which they take, the resources 
which support them, and the degree of efficiency with which they are 
developed all depend largely on geographical surroundings. Although 
the way in vvhich these higher needs ate satisfied is the best measure of 
ctvilizat/oo, all the other ebsses of human responses on page 4 also influ- 
ence man’s degree of progress. Civilization rises high only when all the 
material needs are well sausfieil; when the occupations are highly varied; 
when the pursuit of both the higher and the lower needs is carried on with 
efficiency; and when the higher needs are recognized as ev cn more impor- 
tant than the lower. 

Man's Response to Geographic Surroundings 

(o) Material NeeJs. Let us study the second column of “Human 
Responses" on page 4 more carefully. Everyone must have food, but the 
kinds of food vary greatly from place to place. The man who lues on a 
remote isbnd in an unfrequented tropical sea is likely to live largely on 
sago, breadfruit, coconuts, and pork, the chief products of his island, for 
the location is too remote to allow him to get food easily from other regions. 
IE the island is mountainous, and it is difficult to raise crops, the water 
around him may lead him to get most of his food from the sea. If the soil 
IS rich, the climate warm and damp, the vegetation luxurious, and domestic 
animals relatively scarce, as in the Phih/ipmes. the people rjuy Jjie on nee 
and bananas; but if the soil is gravelly, the climate dry, the vegetation 
merely short lived grasses, and the number of cattle relatively large, we 
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(i) Hoiv Geographical Surroundings Influence Eight Great Ocaipa- 
(ions. In supplying their material needs the people of different parts of 
the earth generally follow the occupauons in which their geographic sur- 
roundings and their degree of progress give them the greatest chance of 
^uccess. The Pygmies of the dense forests of Central Africa arc w’andenng 
hunters because that is the most desirable occupation for people who ha\e 
not found out how to make any other profitable use of their environment. 
The climate is so moist and the forest so dense that they cannot practice 
agriculture; the larger races of Negroes keep the Pygmies away from the 
rivers and other bodies of water where fish arc abundant; cattle will not 
thrive; it is useless to cut lumber, for there is no market for it; there are no 
valuable ores, or else they arc so covered with soil that no one has found 
them, and hence there is no mining. More advanced occupations such as 
manufacturing and commerce ate beyond the capacity of people who live 
in such surroundings and in such a stage of culture. 

Similarly on the Labrador coast, fishing is the mam occupation, and 
even that is sometimes precarious. In considerable parts of Sonora ta 
northern hfexico the climate is too dry for agriculture, but cattle can live 
on the short grass, which remains green for a tnenth or two and furnishes 
pasturage for many months after it turns brown. Hence the people are 
cattle herders. 

In more favored regions such as Denmark the levelness, climate, and 
absence of other resources cause agriculture to be the great occupauon. 
In similar fashion the great forests are almost the only resource of the 
mountains of northern Sweden, so that the in^biunts are lumbermen, 
)ust as in Spitzbergen (Svalbard) the low temperature and thc“pr5encc of 
rich ores nuke mining praaically the only occupation. England, like 
Spiizbergen, possesses valuable minerals in the shape of beds of coal and 
iron, and these not only foster mining, but also help manufacturing to take 
the lead. In Holland, on the other hand, the location of the country on j 
the shores of the North Sea and at the mouth of the Rhine, bctwTcn Ger-j 
many and England, makes it natural that commerce and transportation J 
should be leading occupations. 

In the more advanced pans of the world several occupations are always 
carried on close together. One rimple kind of occupation may luxe pre- 
vailed at first, but others arc introdoccd until there may be hundreds. 
Four centuries ago all the people of Pennsylvania, for csample, were 
Indians who lived mainly by hunting and fishing. Some of the early 
colonists lixTd in the same way. Pennjylranb is a fine place for hunting 
and fishing, but today these occupations support xery fexv people. The 
reason is that such occupations use only a fexv of the state’s resources and 
possibilities. Most of the early colooisu began cutting lumber, not only to 
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Hcahh and energy, as everyone can see, are largely influenced by 
people s occupations and b)’ the xvayin ivhkh their materia] needs are met. 
Many a man has poor health because he cals poor food, or eats good food 
td^apidly, or in too large amounts. Others lack energy because they 
dress ums’isdy, h\e in houses that are not properly ventilated, use ma- 
chthes that necessitate unnatural positions, ride too much in automobiles, 
or follow occupations which keep them in ofBces and factories instead of 

I outdoor s. These reasons for lack of health and energy arc closely bound 
up with geography, because man’s occupations, food, clothing, and shelter 
all depend largely on physical environment. 

Certain geographic conditions, however, have a much more direct 
effect, and arc so powerful that not even the strongest races have yet 
learned to overcome them. For example, the Dutch are a wonderful 
people, possessed of fine minds and great energy; but when they go to 
such places as Borneo, where the chmaie is tropical, they rarely accom- 
plish as much as in their own land, for they suffer in health and energy. 
This is due partly to distinct disease^ partly to the direct effect of climate, 
as vve ourselves see when we feel dull, listless, or dreamy m hot weather, 
and partly to the modes of life that tend to grow up in each special type of 
climate. Thus it appears that a considerable part of what vve call the 
character of a race or nation, by which vve often mean its efficiency, de- 
pends upon geographical surroundings. 

{/}) Why Higher Heeds Depend nn Geography. That country 
stands highest m which the greatest number of people take an intelligent 
and active interest in government, education, science, religion, art, litera- 
ture, and other cultural activities. These means of satisfying the higher 
needs are much influenced by geographic surroundings even though they 
also depend largely upon racial charaaer, the accidents of historical devel- 
opment, and the presence of men of genius. The geographical influences 
act mainly through five agencies: (1) dctuiiy of population; (2) dcgree'of 
prosperity; (3) degree of isolation; (4) local differences in interests, re- 
sources, and occupations; and (5) degree of energy. 

I. Where the population is dense people can easily get together and 
talk things over; they can all be within reach of law courts, election 
places, schools, churches, and art museums; and they can learn how to 
aihp! fbcmselves to new surroundings much more easily than ran people 
who are scattered in small groups over a large area. That is one reason 
why southern Scotland is less conservative and better educated than the 
northern part of the country. Nevertheless, too great a density of popula- 
tion IS one of the greatest curses, as is evident in India and China. In this 
respect, as in many others, a certain middle groOnd, or optimum, is the 
most desirable condition. The optimum, or best condition, far from either 
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clear the land, but also to gel firewood and lumber for houses, tools, furn»- 
lure, and ships. In our day a number of Pennsylvanians are still lumber- 
men, but this oecup-iiion also uses only a smdl part of the natural re- 
sources The colonists knew this, and most of them took up farming. To- 
day the farmers are many times as numerous as the lumlwrmen. fisher- 
men. and hunters. Uut farming, sshen taken by itself, shies not use ihc 
risers, or the easy ruuus tbtouuh the hills. 

Eien before the farmers begin ssork Europeins had seen that the) 
could make a living by buying furs from the Indians, transporting them 
along the ctsiest routes by land and water, ansi selling them at the coast. 
Thus the white men took the first steps in csnblishing the occupations of 
iransporiauiin and trade. As soon as the farmers begin raising crops 
these occupations increased m importance, and nosv many jienplc arc 
engaged in them llicn people sasst that they could get an extra profit by 
.h inging Mw>l imo cloth, ssoot! imo furniture, milk into butter and ehcese, 
or iron ore into hoes. This meant the establishment of manufacturing, 
which IS now the most common occupation in Pennsylvania. In orrSer in 
get iron and other metals out of the rocks, there svas need of miners. When 
the steam engine was invented, much toil was reijuircd TJius mining on 
a larse scale was added to the occupttions There are other occupilions 
ctKi In the pist the Pcnnssbanians hisc uscti petroleum for gisohne, 
water (or power, sand (or glass, and cotton from other regions for dtiih. 
In the future no one knosss svhai new natural resources or other features 
of their geographical surroundings they may put to some new use. 

Each great occupation has its ovsn special ways both of working and 
of living. Farmers cannot ssell live m ciOes Hunters, lumbermen, and 
farmers all ssotk m different ways. So do people engaged in transporta- 
tion, trade, or mittufacturing. Sometimes these ways are as diiTcrcnt as 
if people lived m diflercm countries. AU these occupations and modes of 
life have developed under the influence of the s.imc general geographic 
environment. They arc responses, however, to different factors in that 
environment. Moreover, the human response to each factor varies accord- 
ing to the stage reached by civilization. Backward countries have only a 
feiv occupations and use only a few of the natural resources and geo- 
graphical opportunities. Advanced countries always hive many occupa- 
tions and use a large share of live resources and opportuntues. 

(c) How Efficiency Depends on GcogropA/cel SurronnJinss. The 
great trouble with most people and with most races vs not that dvey do mt 
have ability, but that they do not make full use of wlnt they have. They 
fare lazy, lack will power, or find it difficult to concentrate on their work 
IMuch of this meffiaency u due to lack of health and energy. 
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raphy. la India where ihc coming o£ the ram is uncertain, the ram god is 
one of the chief denies. In the lofty pbieaus of the Central Andes, where 
one is rarely warm, except t\hen actually in the sunhght, sun worship pre- 
s’ails. In Eg)’pt the Nile was once an object of religious adoration. The 
Egyptians knew that their very Jiics depended upon it. The fact that 
both Judaism and Christianity sprang from a dry region where sheep 
herdmg is one of the chief occupauoos is esident m many parts of the 
Bible: “I am the good shepherd and know my sheep.” “The shepherd 
giicth his life for his sheep.” “The Lord is my shepherd; I shall not 
ivant. He maketh me to he down in green pastures: He Icadeth me beside 
the still waters.” Such quotations reflect a leading occupation of Palesune. 

The art of a rainy countiy like Japan, where wood, silk, and copper 
are abundant, where good building stone is rare and where earthquakes 
are common, is bound to differ greatly from that of a dry country like 
Greece, where easily worked marble is more common than good lumber, 
and where there is little silk and few meuls. The Japanese build wooden 
temples with huge eaves, and place in them paintings on silk and Buddhas 
cast in bronze; the Greeks buQt flat-roofed temples of stone, and filled them 
with marble statues. Not only the matenals used in art but likeu'tse (he 
subjects show' the influence of environment. In Japan ^ene^able scraggly 
pine trees and symmetrical volcanoes are among the chief sub)ects of art; 
in Eg>'pc the kind of water Lly known as the lotus became a conspicuous 
ornament of architecture. Simibrly the acanthus leaf was characterisuc of 
the art of Greece, where that bold, handsome plant thrnes m the dry soil. 
Escq in the most progressive countries the art reflects local conditions. 

5. Last!}', the degree of perfection to which a country carries its goiern- 
ment, education, science, religion, and art depends largely on the energy 
of the people, as well as upon the stage of avilization. Energy, as we have 
just seen, ts especially influenced by climate and by the effect of climate 
upon diet and mode of life. Hence good-govemment clubs, educational 
sociedes, scientific associations, philanthropic organizations, and musical 
clubs arc vastly more numerous in a country such as Denmark, with a 
stimulating climate, than in a uopical countiy such as Siam, 
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extreme, is very important m geography. It is what Horace called the 
"goiden mean.” 

2 Where favorable surroundings bke those of Ohio make a commu- 
nity rich and prosperous it can afford to maintain a good government and 
support teachers, scientists, clergymen, and artists. A region hke eastern 
Quebec with poorer sod and a less favorable climate cannot afford to spend 
so much. 

3. China illustrates the effect of geographical isolation on the higher 
acuvities Although Buddhism came from India, the intervening moun- 
tains have prevented the two countnes from having much influence on 
each other. The sea long shut China off from the rest of the world. Now, 
howeser, the old isolation is breaking down. So we sec the Chinese gov- 
ernment change from an absolute monarchy to a republic, and come into 
troubled contact not only with Japan, but also with Russia, Europe, and 
America The old system of learning literary masterpieces by rote gives 
place to the study of practical sciences, witclwraft JS beginning to be re- 
placed by scientific medicine, manufacturing plants are established; rail- 
roads are laid through cemeteries that once were sacred; and there is agi- 
tation to replace the thousands of difficult written characters by something 
simpler. 

4, Geographical conditions often have a direct effect on art, religion, 
gov ernment, education, and other phases of civ ihaation. For instance, the 
scattered location of the parts of the British Empire causes the most pro- 
gressive of them to be far more independent in respect to London than 
are our own sutes in respect to our capital at Washington. In the same 
way, because our sutes cover a large area and have different climates and 
different relations to the sea, they can be joined happily in a single country 
only if the various parts have more self-government than the “departments” 
of France, which he near each other and have less divergence of interests. 
Again, in education, consider the contrast between the numerous trade 
schools in England, where coal, iron, and other factors combine to en- 
courage manufacturing, and the schools of an agricultural country hke 
Argentina, where commercial and industrial subjects find little place. 

So, too, Germany has turned especially to chemistry, partly because 
rich deposits of unusual nunerals, especially at Stassfurt, and the use of 
the beet for sugar gave the Germans great interest in that science In hke 
fashion their wide use of the sea has helped to make the English the chief 
investigators of the science of oceanography; California's clear air aids 
that state m holding an exalted place in astronomy, with the world’s two 
largest telescopes 

Every religion is at least modified by its «irroundmgs, especially those 
of its birthplace. The cA^ects of worship are often determined by geog- 



GEOGRAPHICAL ENVIRONMENT 


. 17 


the land forms among which the Khirghiz have their home. It is a won- 
derful experience to start in the broad pbm and ride southward on horse- 
back, with the Khirghiz. At first our vision is limited only by the un- 
broken horizon, except where distant blue mountains break the skyline 
far to the south. The ne.\t day's march brings us among low hdls; then 
the hills become so high and numerous that the trail winds up a valley 
instead of going straight toward ns desunation. After several days* rid- 
ing, v\e enter a mountain gorge, where the cliffs rise steeply on each side 
and the trail can scarcely find a foothold. Soon tlicrc is no room at the 
bottom of the gorge, and the trail must zigzag up a steep rocky slope. 
There a misstep, or a slip on an unnoticed bit of ice, sometimes sends a 
horse tumbling hundreds of feet into the river. Finally, the gorge opens 
out upon a fine plateau, where broad, green, basin-shaped plains he pleas- 
antly spread out at heights of 8,000 to 12,000 feet. On every side rise snoiv- 
covered mountains, wonderfully tinted with blue or pink, and studded 
here and there wuh glaciers. Such are the wandering places of the 
Khirghiz nomads. 

The Part Placed by Water Bodies. In the land of the Khirghiz there 
are sale lakes such as Ilalkash in the desert lowland, and fresh lakes of 
rare beauty, such as hsik Kul among the mountains. These, however, 
have little effea on the lives of the nomads, except that certain dry lake 
bottoms furnish salt. Far more important arc the rivers; not only do they 
serve as drinking places for cattle, but they have carved the valleys up 
which the Khirghiz climb to the mountains. Such riven are very hard to 
cross when the snow is melting m the spring. Sometimes a Khirghiz 
horseman tries to cross when the water is too high; his horse stumbles amid 
the boulders; and horse and rider are swept down several hundred jards 
in the icy water. Sometimes the streams cannot be crossed until the trad 
approaches their sources far out of its direct course. 

One of the most noticeable habits of the Khirghiz rivers is the sudden- 
ness with which the) rise. By night In summer the mountains arc cold 
and no snow melts, so that in the morning the nvers are loss'. By slay 
there is much melting, and the streams svsxll rapidly. In some rivers the 
flood comes down at a regular hour each day. In traversing the valley of 
such a river the KhirgJiiz often urge their horses ro a giDop in order to 
reach a ford before the thick muddy tide of melted snow comes pouring 
down. 

To the Khirghiz the most important water is the springs beside which 
they camp. Among the tnouncains these are numerous, but in the dry 
lowlantli, far from the riirrs, their rarity nukes them very precious. In 
summer large stretches arc uninhabitable because no drinking water it 
ohumablc. 
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Khirghiz Nomads o£ Central Asia 

The nature of human geography may be illustrated by an example. 
Some of the Khirghiz of Central Asia ate wandering herdsmen, or pastoral 
nomads, who hve in the great Ticn Shan Plateau of Central Asia in sum- 
mer, and descend to the valleys and the lowland plain in winter. They 
are densely ignorant of such things as manufacturing, science, and ail. 
but know much about animals, weather, and mountains. Their furniture 
consists mainly of bags, saddles, and quilts. Sitting cross legged on the 
bare ground, or on the woolen rugs which are the most beautiful of their 
few manufactures, they cat their meals with their fingers from the com- 
mon dish Often their diet for months consists of sour milk, cheese, and 
meat with very little bread and no vegetables or fruit. According to our 
standards the Khirghiz are dirty, Uzy, and unprogressive. To offset these 
unfortunate traits the nomadic Khirghiz art delightfully hospitable, quits 
honest, and so bold and hardy that one cannot help admiring them. 

Geographical Environment 

Hoiv T fiiir Lacadon holates the Khirghiz. In saying that the Khirghiz 
hiean Central Asia we have already stated the main fact as to their loca 
tion in respect to the earth as a whole. This carries with it the idea of 
middle latitudes and of a inid«3nunental location with all that these 
imply as to climate and contacts with other countries. Few other regions 
arc more remote from the sea and from the broadening influences which 
the great waters carry with them On the south the Khirghiz are sepa- 
rated from India by the great deserts o£ Sitikiang (Chinese Turkestan) 
and the huge desolate plateau o£ Tibet. On the east and west they are also 
shut in by deserts so that they come into contact mainly with nomads 
like themselves — Mongols on one fide and Turkomans on the other. Only 
toward the north, where the desert is less severe, do the Khirghiz meet 
civilized people, the Russians, but even that conuct is slight. Thus isolation 
is the keynote of the Khit^iz location 

How Plains, Moiintaini, and Plateaus "Encompass the Khirghiz. Broad 
plains to the north and high mountains and vast plateaus to the south are 
16 
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the land forms among tvhich the Kfairghiz ha%e their home. It is a won- 
derful experience to start in the broad plain and ride southward on horse 
back, with the Khirghiz. At first our Msion is hmited only by the un- 
broken horizon, except where distant blue mountains break the skylmc 
far to the south. The ncYt day's march brings us among loiv hdJs; then 
the hills become so high and numerous that the trail w-inds up a valley 
instead of going straight toward its destination. After scseral days’ rid- 
ing, we enter a mountain gorge, w'hcre the cliffs rise steeply on each side 
and the trail can scarcely find a foothold. Soon there is no room at the 
bottom of the gorge, and the trail must zigzag up a steep rocky slope. 
There a misstep, or a slip on an unnoticed bit of ice, sometimes sends a 
horse tumhhng hundreds of feet into the river. Finall), the gorge opens 
out upon a fine plateau, where broad, green, basm-shaped plains lie pleas- 
antly spread out at heights of 8,000 to 12,000 feet. On every side rise snow- 
covered mountains, wonderfully tinted with blue or pink, and studded 
here and there with glaciers. Such arc the wandering places of the 
Khirghiz nomads. 

Tif Part Pla) ed hy Wottr Bodiei. In the land of the Khirghiz there 
are salt lakes such as Balkash m the desert lowland, and fresh lakes of 
rare beauty, such as Issik Kul among the mountains. These, however, 
have little effect on the lues of the nomads, except that certain drj* lake 
bottoms furnish salt. Far more important are ihe rivers; not only do they 
sene as drinking places for cattle, but they have carved the valleys up 
which the Khir^z chmb to the mountains. Such rivers are very hard to 
cross when the snow is melting in the spnng. Sometimes a Khirghiz 
horseman tries tocross when the water is too high; his horse stumbles amid 
the boulders; and horse and rider are swept down several hundred yards 
in the icy water. Sometimes the streams cannot be crossed until the trail 
approaches their sources far out of its direct course. 

One of the most noticeable habits of the Khirghiz nvers is the sudden- 
ness with which they rise. By night in summer the mountains arc cold 
and no snow melts, so that in the morning the rivers are low. By day 
there is much melting, and the streams svwli rapidly'. In some nvers the 
flood comes down at a regular hour each day. In traversing the valley of 
such a river the Khirghiz often urge their horses to a gallop in order to 
reach a ford before the thick muddy tide of melted snow' comes pouring 
down. 

To the Khirghiz the most important water is the springs beside which 
they camp. Among the mountains these arc numerous, but in the dry 
lowlands, far from the rivers, their rarity makes them very precious. In 
summer large stretches arc uiunhabttable because no dnnking water is 
obtainable. 
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keep domestic animals such as sheep, cows, yaks, horses, or two-humped 
Bactrian camels. Since each family needs many animals, the grass in any 
one place is eaten up in a month or two. ^fDreovc^, the most nutritious 
grass grows in the high plateau where it is deeply buried in snow etcept 
for thrre or four months in summer. Hence the most practicable mode of 
life is pastoral nomadism. That is, the Khirghiz must keep animals, and 
drive them from pasture to pasture, thus practicing what is called trans. 
hiimance. or reguhr seasons] migratioth In summer the herdsman Ixtcs 
on the high plateaus among the mountains with his flocks and herds; but 
as winter approaches, the animals must gradually be driven downward to 
the lowest v'alleys, and out upon the plains where hay has been stored, 
and ivherc relatiiely permanent camps are occupied for three or four 
months in mid-winter. 

Why Animals Furnish Sfost of the Food. Such being their mode of 
life, let us sec how the Khirghiz respond to the environment in other 
respects. A\Tty is their diet so largely limited to milk, cheese, and meat? 
Since the summen are too cold for gardens, vcgeubles are almost un- 
known. ^^eat, too, is by no means eaten regubtly, as one might.suppose. 
Some of the )oung animals that grow up each >ear must be kept to in- 
crease the flock, and replace those lost in storms or eaten by noises. Most 
of the rest must be exchanged for flour, cloth, knives, or other necessities. 
Hence only a few can be eaten. Milk is the staple food. Part of it is made 
into butter, or hard sour cheese, and kept for weeks or months. The rest 
is us^ as milk, but not until it has beosme sour. The Khirghiz hate 
learned that, if milk is used in large quantities, it is more healthful sour 
than fresh. 

To many a Khirghiz boy or girl bread is more of a luxuiy than cake 
to a child in Amenca. The flour must be brought long distances on horses 
or camels. The supply may be eibaustcd long before the summer suy in 
the mountains is over. A Khirghiz mother often takes great pains to stow 
her little store of bread where the children will not find it and be tempted 
to cat it without permission. As there is no fuel e.Tccpt drv- grass, or ihe 
dried dang of animals, and as stoves are too hcav^ to be easily transported, 
the bread is baked In thin sheets over open fires, or perKaps the dough is 
cut into cubes and cooked in fat like doughnuts. 

The Rehtion of Clothing to Enrironment. The clothing of the Khlrg- 
hir is adapted to life in the coni damp rnountains in summer and in (he 
cold lowbnds in winter. At all seasons both men and women wrar thick 
padded gowns that shed the rain, and high boots for walking in the net 
grass and among the cattle. Mudr of their clothing is made from the wool 
of their sheep and the skins of thdr animals. The men wear great cap of 
shcepkin with the wool on the outside, and everyone has a sheepkin ccat 



GEOGRAPHICAL ENVIRONMENT 


21 


are too easily breakable and metal bowls too hea%7. Therefore, milk, 
cheese, and butter arc kept in whole sheepskins partially tanned. When 
the family sits down to a meal a great wooden bowl holds the sour milk, 
soup, or meat. As forks and spoons cannot easily be made and are usually 
a luxury bejond the reach of the Khirghiz, escryone eats with his fingers 
from the same dish. Since furniture is too ankward and heavy to be 
transported on the backs of arumals, rugs from the wool of the sheep take 
the place of chairs, tables, and beds. 

Uo/f thf Khirghis Family Movet. A Khirghiz migTstxon is an inter 
csting sight. At dawn a group of tents stands on the green turf at the 
base of a high cliff. An hour later the tents have been pulled down by the 
women, while the men have started on the day's journey n-ith the sloiv- 
moving sheep. A fivc-jcar-old child leads a snarling camel to the pile of 
felts, poles, and lattice vvherc his mother has just pulled down the tent. 
A jerk on the rope tied to a pin in the ereottiTcs nose makes it kneel in 
spite of its fierce snarls. The mother and an older boy tie the tent poles, 
a box or two, and some bags and rugs on the animal's back. A big sister 
fastens some wooden bowls and some sheepskins of sour milk and cheese 
on one side, and on the other ties the baby's cradle. The baby is put into 
the cradle, a big rug is tied firmly over it, and the camel, grunting and 
complaining, Is Jed an-ay to take his place at the head of a string of other 
cameb. The mother and all the children down to the five*} ear-old 
youngster follow on horseback. By nightfall the tents are set up ten or 
fifteen miles asvay, and the new encampment looks as comfortable as the 
old. 

Tie ll'or^ of Herding Animah. In following the outline of human 
responses on page *1 «e have noiv reached the occupations (items 6-14). 
All the Khirghiz, as we have seen, are stock-keepers. Their life is some- 
times easy and at others very strenuous. Some of the men go out with 
the sheep and sit around all day doing nothing except occasionally bring 
back a straying sheep. Others, on horseback, round up the cattle or yaks 
to sec if all arc on hand and perhaps to pick out one for sale; still others, 
with nooses tied to the end of what look like fishing poles, gallop oil to 
catch horses when more are needed. 

Occasional!), however, (he Khirghiz must ride all day to recover stray 
animals. Wolves must sometimes be fought, and during the great snow 
storms the sheep mtisc be csreicd (o safety, one by one. Thus the Khirghiz 
men are forced to tremendous cxenionr for a w hilc. They come back tc 
the tents so tired that they he down and do almost nothing for days. As 
the women milk the animals and do all the routine work, the occupation 
of herding tends to make the men lazy. They laugh at the danger of ford- 
ing a roaring torrent, which makes ihc city man pale, but they do not 
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made so that it can be worn with the wool in or out accoiding to tKe 
weather The women wear head coverings of cotton cloth from Russt^ 
The) wind long embroidered strips into head dresses a foot high. Bo' 
men and women keep ihett hands warm and dry by means of sleeves t at 
extend a foot or so below the hands It is amusing to watch them thfovw 
back their sleeves when they cat, or begin to work. The necessity of se • 
mg animab to obtain cloth for clothing is one of the chief reasons for what 
little commerce there is among the Khirghiz. 

The UoiMt Homes of the Nomadf. People who frequently migrate 
must use a shelter tlut can readily be taken down, packed on animals, and 
5« up in a new sue. A tent is admiraWy adapted to such purposes. The 



A— Khirghir Wemtn Efetuoc a Ftlt Tent on the Tkb Shan PUttau Such leoo are used 
nonh ot the great ecntral mooouuH that cxlcnd'^oia northern Persia to central China 


tent of the Khirghiz is round and covered with a thick felt made from the 
wool of their sheep (A20). A folding lattice fence of willow forms a circle 
twelve to fifteen feet in diameter From the top of this, light poles con- 
verge ^pward toward a large circular opening. Over the framework thus 
orme the felts are smoothly stretched, and are most effective m keeping 
out cold, rain, and wind. 


The Tools of Pastoral Nomads. The beading "tools" on page -1 includes 
not only ordinary tools, but also aU kinds of implements, utensils, and 
even machines-m fact everything that p«,ple make in order to help 
^ some occupation, or art, or in transportation and communi- 
Since of a family-s goods are earned on the hacks of animals 
ery lew weeks, special kinds of mcnsils are needed Earthenware dishes 
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they bcjong stands higher or lower in mencai power than the white race, 
or the yellow Mongolian race to which the Chinese belong. We have seen 
that their occupation tends to make the Khirghiz lazy and inefficient. 
As to health no figures are available, but the Khirghiz are probably not 
long-lived. They seem strong and hearty, hoivcs'er, and the outdoor 
occupation of both men and women, as svcll as the life in the open tents 
and a diet tvith abundant iiulk, is ccruinly beneficial. How valuable 
these are is evident when the Khirghiz move to the Russian villages, live 
In close, stuify houses, and cat a great deal of bread with little milk and 
vegetables. Under such circumstances their health suffers at once. Even 
when living out of doors the Khirghiz suffer some disadvantages. The 
svinter is so long, cold, and monotonous that it saps their vitality. Little 
fires of the dried dung of cattle arc the only help against the cold. The 
cool summer, hotvever, is excellent, except that there is a good deal of 
exposure to dampness and chills. 

TAe Exhilarating Recreation of the Herder t. The Khirghiz methods 
of satisfjing higher needs (items 17*22) are relatively simple. Their 
fasorite sports are such as fit a strong, hardy race of horsemen. In one 
sport a group of horsemen, sometimes as many as 30 or 40, strive to skin 
a dead calf and carry off the' hide, svhile the ethers try to pull it aivay and 
skin it themselves. At fint the calf is thrown on the ground in the midst 
of a circle of riders. At the «ord everyone whips his horse into the center, 
all lean over and try to pick up the dead animal, and there is franefe con* 
fusion. The one who finally gets the calf darts out of the plunging, kick- 
ing group of horses, throws his leg over the animal and whips out his knife 
to begin skinning as he rides. The horses gallop furiously, the men shout 
wildly, and one thinks that half the riders will be killed. Finally a skillful 
rival overukes the leader, pnks the calf from under his leg, and goes on 
with the skinning. The same thing soon happens to the rivalj and so it 
goes until someone dares gallop down a treacherous slope, or ford a rush* 
ing river, and thus get far enough away from the rest to pull the skin 
off, and win the prize. Such a game is as good a recreation as could be 
devised, for it gives health, strength, and good sport, and also efficiency in 
the hardest part of the herder's occupalion- 

Hotif Environment Inpuencet the Higher Needs of the Khirghiz. 
WTicre geographical conditions cause nomadic herding to be the chief 
occupanon, man V hrgAer CKedt arc eefos}}}' negJeeted. the Khirghiz, 

secure in their remote grasslands, pay little attention to the centra! govern- 
ment- If a crime is commuted, if a fcud breaks out, or if a new trial is 
needed, they uke the matter into their own hands. In each group of rela- 
tives who pitch their tents tf^cthcr the oldest or the most competent 
of the older men is the chief or patriarch. He rules by his sense of 
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know how to suck to hard, steady wtwk, for their occupauon does DOt 

letjuue It. -T-u- 1 t f 

Why hlanufaciunrig and Commerce Are Backward. This lack ot 
sieadlasiness, the diEcuUtes o£ transportaQon, the Isolation, and the lack 
of other incentives cause Khirghiz industries and commerce to be poorly 
developed. The women weave, or rather knot, beautiful rugs of vvMi, 
which are prized even m Europe and America for their harmonious colors 
and pleasing patterns The women also make gay felts by beating "ool 
of various colors into a firm waterproof mass; the skins of animals art 
tanned; and a few other simple operations arc carried on. From the mate- 
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rials available to pastoral nomads, the Khlrghiz make the things that they 
need and can easily carry, but that is the limit of industrial development, 
Commerce is equally backward. In the autumn, droves of sheep, 
horses, and camels, and perhaps a £cw cattle arc driven to a distant town 
for sale Flour, cloth, guns, and other small articles are brought back. 

ven m these simple transacuons—thcir only commercial dealings — the 
nomads arc frequently cheated by the city men, for though the Khirghiz 
dare traverse the most narrow and dangerous trails, their daily fife gives 

them no sUl m the art of buying and selling. 

V Efficient? It Is not easy to measure the efficiency of 

the Khirghiz. No one ytt knows -whtther the Turanian race to which 
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ends of many chapters \\c shaH explain how the topics treated in the chap- 
ter can be studied locally. In this chapter we have sunejed the general 
field of human geography, and have studied an example of a special 
mode of life which prevails among the nomadic pastoral Khirghiz. Of 
course the Khirghiz way of living is very simple and its connecuon wth 
the geographic entironment b easily seen, svhercas our mode of life is 
complex and the connection is more difficult to follow. Nevertheless, 
the connection betneeo mode of life and geographic environment is al- 
W’ays present. 

The hinds of houses in any given section of a village or city afford at 
least a slight indication of the way in which people live. In the Umted 
States every center of pbpuladon larger than a village comprises a certain 
number of people who live in comparatively large one-family houses sur- 
rounded by lawns. These represent a prosperous, comfortable mode of 
life followed by business executives, professional men, and certain others. 
One of the problems before the local geographer is to discover how these 
houses are disuibuted and why. Are they scattered hit or miss among 
smaller houses, factories, and stores^ Do they form groups here and 
there? Are they all collected togeiher in one place? If they are found in 
special locations, as is almost universally the case, what Unds of places 
attract people of each pameubr type? How far is the location of the 
homes of people engaged m different occupations influenced by hills, 
bodies of water, parks, railroads, factories, or motor highways? ‘ 

Other seccions of a acy consist brgcly of small ooe-famijy houses with 
only a few f«r of lawn. Elsewhere the dominant type of dwelling may 
be detached houses for two or more families, expensive apartment houses, 
or cheap, crowded, solid blocks of tenement houses. Each type of dwell- 
ing is mainly inhabited by people whose mode of life is somewhat dilTcr- 
ent from that of other sections of the city. How much tendency is there 
for any of these types tobelocaied on steep hillsides, or on low land where 
perhaps the cclbrs arc poorly drained and there is danger of floods’ Do 
any of them show a special tendency to be located near railroads, water- 
ways, faaoncs, or bus lines? Even within a few blocks the genera! mode 
of life may change rapidly as one goes from the top m the bottom of a 
hill, from the railroad or the river to the main business ’street, or from a 
park to a factory district. Outside the city there arc simibr local difTcr- 
cnccs. In a ride of a few miles one may ice residence suburbs, market 
gardens, dairy farms, subsistence farms, and areas left unused or devoted 
to forests. It is well worth while to nuke notes on these, and perhaps to 
make a map of them. No matter what methods of study we employ, it is 
interesting to discover how br our local surroundings illustrate the table 
on page A. 
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)usuce and by ihe dictates of custom instead of by written laws such 

Among nomads such as the Khirghiz, education and science are even 
less developed than government. The individual communiues are too 
small to have schools The absence of amtaa w’lth outside people, the 
low stage of culture, and ihcir own lack of inquisitiveness prevent the 
Khirghiz from mahing scientific discoveries. In religion they are content 
to follow many Mohammedan customs, but are too isolated to get many 
new ideas, or even to follow fully the practices of other hfohammedans. 
Art finds almost its only chance for expression in the woolen rugs, bags, 
and felts which the Khirghiz use for many purposes. Thus civilization 
remains stationary The Khirghiz are not savages, but the gulf between 
them and the more enlightened nations is growing wider. The influence 
of Curopean civilization has begun to reach them, but their mode of life 
will probably change only a little so long as they depend chiefly upon the 
grass of the plains and high plateaus. 

Geography and Other Influences 

In spite of ns great importance, as illustrated by the life of the Khirghiz, 
we must think of geography as only one of the factors that influence human 
character Some persons are born with high ability and some without. 
A man of great energy and fine mind, even in a debilitating climate far 
from educational advantages and other opportunities, is worth more than 
a weak, stupid man who lives in the most favorable place in the world. 
Even an apparently dull boy who has the determination to make himself of 
value will succeed in a poor environment better than will a bright boy 
who lives amid better surroundings but has not the will to live up to high 
ideals. So, too, the right kind of government, a good education, or a 
religion which leads people to serve the public, instead of seeking their 
own petty ambitions, may make people amount to more m a poor environ- 
ment than in a good one without such influences. Moreover, mankind is 
constantly learning to overcome the influence of unfavorable circumstances, 
and is even causing them to help him. Thus although good geos;raphical 
surroundings are highly desirable, it must constantly be remembered that 
they arc only one of the ^cat factors wUitJi dctcrmitie the pro'^rcss of a 
nation. ® 


Local Geography 

A larg, „„n^, „f 

illusmifd l«ally. Some jeopapkers jpe.t of local pogiaphy a, m..TO- 
gnir.pl, f, or *c geography o£ raiaU apacep Such geography ,s especially 
.mercstmg because evciyone can andy i, at frst hand ThcrefureTt she 
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MAN'S RELATION TO THE EARTH AS A GLOBE 


CHAPTER III 

EFFECT OF THE EARTH’S FORM AND ifOTIONS 
The Earth as a Globe 

TAf Sigmftauce of th« Earth’s Shape. The qualities which the earth 
possesses by reason o{ betn^ a rotating, spheroidal planet revoh lOg around 
the sun have an incalculable influence upon human afTairs. Nevertheless 
h is difiieult to describe this influence b«ao$c we have nothing different 
with which to compare ir. U the earth were altered in shape even a little, 
if it rotated or revolved more slowly, or if it were composed of different 
materials, the development of plants, animals, and man would have been 
correspondingly altered. For example, the earth is an obbte spheroid, that 
is, a sphere ^tcened at the poles and bulging at the equator, so that the 
diameter from pole to pole >s about TSOQ miles, or nearly 27 miles less 
than at the equator. If the solid part of the canh WTre a perfect sphere, 
the effect would be the same as if there were a gentle slope downward all 
the way from the poles to the equator. Hence an ocean of great depth 
would completely surround the earth in low btitudes, and there would be 
no land there. Each pole would be surrounded by an enormous circular 
conunent where the winter would be very dry and almost incredibly 
windy and cold. In summer strong winds wvauld blow intvard from the 
equalonal ocean, and the low belt along the coast would be extremely 
rainy as well as warm. The bitterly cold and violent winds of winter, 
however, would mahe evTn this belt almost uninhabiublc a«ording to 
OUT ideas. Pbnrs, an'imsli, and men, if they existed at all, mtjuIcI have to 
be dilTcreni from those with which we are familiar. It is usele« to pursue 
the subject further; this is enough to show how completely all life is 
adapted to a globe wvth a definite shape, size, and set of motions. 

Hon' U’e Knatr the Earth’s Shape and Mot/onr. The evidence l}«f 
ihe earth is a globe is abundant. The hull of a distant receding ship dis- 
27 
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equator. In the same «’-ay the Wo pdar drdes— the Arctic Circle m the 
north and the Antarctic Circle in the south — arc 23J4 ° from the poles. 


Latitude. Longitude, and Time 

The Meaning of Latitude and Loaptnde. Although latitude and 
longitude arc familiar terms, many people confuse them. Thcjr relation 
to the globular form and rotation of the earth may be illustrated by an 
unusually high umbrelb, shapicd like a dome. The handle represents the 
earths axis upon which rotation takes place. Its point sticks out at the 
pole, nhiJe the loner edge of the cloth, if it 
were straight instead of scalloped, would repre- 
sent the equator. The ribs represent meridians I 

by wliich longitude, or angular distance east // /”/ ' j 
or west, IS measureti. Circles parallel to the /(rj ^ \\ \\ 

umbrella's low er edge would correspond to the (InP'j' ' - ^ - 1 j) ’* 

parallels by which btitude, or angular distance U \, 1 if J j Ij^ 
north or south, is measured. H a nb sscre f / (fjc 

marked w sene as the pnmc mendian—the v^V\- / 
one, that is, on which is located the Grcenwch 

a.«r»at<,ry not LonJon-^hc of any ..4 „ 

point on the umbrella could lie indicated as so • Globe, 

many degrees of longitude east or wxst of 

the prime mendun and so many degrees of btitude north or south of 
the equator. These relationships, as tliey appear uptm a globe, are 
ihowTi m iV29. 


Although latitude represents angular clisianca it can readily be con- 
sened into distances in miles if the size of she globe is known. The 
length of a degree of latitude is escrywhcrc about miles. Hence a 
mere glance at the distance between the parallels of latitude on a map 
tells one the approxim.iie scale. A degree of longitude, howescr. has 
essentially this same length only at the equator. Elsewhere the length 
decreases steadily until it Ikcotocs nothing at the poles where all the 
mendnns comerge. 

Ihc distinction Isctwccn longitude and latitude can easily be remcm- 
bcrcil by bearing in mind that lonpiudc not only runs to IKI*, but is the 
long dimension of the Meditmanean Sea where the terms sserc first usol. 
{.atiiude runs only to 90“. The wwd comes from the fjtin for “w ide,“ 
meaning the width of the MeJ-rerranean. 

Another point to tememlKr is that high latitudes not only arc tWsigruted 
bv high numbers both nonh and touth of tlsc nyvutor, hut also arc tlwxe 
sshich ws»uKl lie hisjhest on the timbrena of our illu'tration. The con- 
tinent of Antarctica fs m bf^ litiiudes. while EcujJ<.-r, which means 
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Equator Country, n in low bfiiuilcs. Our own country h in the tnuIJIc 
latitudM, which are the ksl pirlj of the world. 

A good example of the uw of biitudc and longitude tJ the way it 
enables ships and airplanes u. determine their csact position. Hundrals 
of lues base been sa\ed liccaiisc ships and planes hasc been able to tell . 
exactly where they were when acodents occurred. One of the earliest 
and mosr famnu* cam of this kind occurred in 1912 when the TiwniV 
ran into an iceberg and sent out a wireless message that it was in 41* 46 N. 
latitude, 50“ 14' W longitude. Imtandj the ships reccising the message 
hastened to the exact spot, even though it was far liejond their vision, 
and 711 lues were saved 

Hdtv Time is Determined The movements of the earth, moon, and 
planets provide praciically the only means of measuring lime. Think 
how different life would be if there were no such thing as the year, month, 
and dav, or even tf we hid no way of knowing the hour of the day. 
How could jveople meet at the right pbee for business, study, or recreation 
without wasting hours iKcause some came early and some bic? How 
could trams maintain any kind of schedule? Of what use would the 
radio bclE no one knew when a program would be put on? The exact 
measurement of time is one of the primary foundations of a high 
civilization. 

'The sun is the natural timekeeper for all the world. When people fi«t 
made careful measurements of time they based their reckoning on the hour 
at which the shadow can by the sun is shoitest. Tbis gave the simplest 
form of “loal" lime, hut the days measured in this way vary in length, 
owing to the vary mg speed of the earth inns elliptical orbit, lly making 
correcuons on this basis, we obuin what is called local •‘mean" lime, ac- 
cording to which twelve o’clock isiheacwgp time at which the noonday 
sun reaches its highest point throughout the year. Local mean time, how- 
ever, is not convenient in these days of railroads, aiitombblles, airplanes, 
and rapid travel, for in no two places is it the same unless the pi ices 
happen to be on the same meridian. The first railroads were short local 
aflairs, and each used ihc lime of it* thief city. Thus where several rail- 
roads met there were often several systems of time. In one town fwe 
systems were in use as late as 1880, and in the United States as a whole 
the railroads ran on 53. 


To obviate this confusion the present system of '‘sundard" time is based 
on longitude. Since the canh rotates 15* an hour, the railroads in 1SS3 
meridians that are multiples of 15*. 
Ue United States is dmded into belts lying on each side of these 
en lans, « ap{«rs m ^1. This system is very convenient, for people 
do not need to change their watches except on passing from one belt to 
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dmost wholly in the ocean, and 
comparati^cJy few people cross it. 

For comcmencc the actual Inter- 
nauonal Date Line is a little zig- 
zag, as shown in A33, for the Fiji 
and Chatham Islands prefer to ha\c 
the same day as New Zealand, 
sshilc the Aleutian Islands svish to 
be hke the rest of Alaska, ^^'hen- 
es cr a ship crosses this hne it adjusts 
its time, that is, drops the next day 
of the calendar if bound westward 
or adds a day, usually called 
Meridian Day, if bound eastward. 

Perhaps the only unhappy result of 
this arrangement is to the chdd 
whose birthday or Christmas 
on a lost day. 

The Tides 

There is an old saying that 
‘tune and tide wait for no man.” 

Although the people bo first said 
this may not hare knoivn it, the 
tides and our methods of measuring 
time both arise from the same con- 
dition, namely the rotation of the 
earth on its axis. At the seashore 
the udes give rise to some of the 
most interesting experiences. At 
low tide great stretches of oozy mud 
flats invite barefooted clam diggers 
to wander over them with short- 
handled pitchforks. Elsewhere acres 
upon acres of sea grass grosving in 
salt marshes he fiat on the ground; 
broad sandy beaches arc strewn 
snth stranded bits of seaweed, 
broken shells, and translucent, 
dainuly unted jellyfish; on more 
rugged coasts the rocks arc carpeted 
with brownish seaweed. In the «>%•» many of the smaller boats lie keeled 
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another, and then the change is always exactly mt hour. As the rail- 
roads prefer to change time at division pomu where new trams arc made 
up, rather than in the middle of long runs, the belts m A31 arc irregular 
m shape The telegraph, telephone, and radio somcumes cause people 
to use the time of some other belt than their own. The Stock Exchange 
m Chicago, for example, finds it convenient to be open at just the same 
hours as the far greater New York Stock Exchange. 

Hoev Travelers Gairi or Lose Time. On a journey around the world 
a traveler seems to gam or lose exactly twenty-four hours of For 

example, in 1519 the explorer, Magellan, left Spam with five ships to 
make the first voyage round the world. When his sole surviving vessel 
reached Spam three years hter the crew could not understand w'hy 
their reckonings made ilie date September 6, while the people at home 
said It was September 7 No mistake could be found in il\e ships 
records, and the travelers were much puzzled until Paoli Sirpi told 
them that during their adventurous voyage they had lost a day by 
going around the world with the sun. U they had gone eastward, they 
would have gained a day, and would have recorded the date of their 
return as September 8. 

The explanation is simple. Suppose that a traveler leaves London 
Monday noon, and travels westward 15* each day. Since 15® of longitude 
u equal to an hour of time, the sun at the second noon will reach the 
zenith an hour later chan at London. Therefore at noon by the sun on 
Tuesday, the traveler’s watch will say 1 p.>i He will set it bick an hour, 
and his day will have been twenty-five hours long instead of twenty-four. 
If he keeps on around the world he will traverse 360* of longitude, and 
change his time twenty four hours. Whether he travels slowly or rapidly 
the amount of time required for the sun to catch up with him will be the 
same for any given number of degrees, and when he gets back to London 
he will seem to have lost a whole day. In order to make his calendar 
like that of the people at home he must drop one date, just as Magellan’s 
men dropped September 7. 

In traveling eastward the days are shortened instead of lengthened, 
and the watch must be set ahead instead of back. The interval from one 
noon to another is less than twenty four hours, and the days pass more 
rapidly than at home So when the traveler reaches home his reckoning 
will be one day ahead of that of the people there. He must set his 
calendar one day back, and repeat one date. 

Where Dates Are Changed. Whichever way one travels around the 
ww. 'hft. •niirft cviicnfiy’oc changetl somew'here. H each person 

^nged when he finished his (oumey, it would cause great confusion 

The easiest place to change the day is the IBOth meridian, for this lies 
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Amazon River such a tidal bore, as it is called, rushes up the river at the 
rate of 10 or 13 miles an hour in the form of a breaking, foaming, flash- 
ing wall of ^vate^ 5 to 12 feet high. No small boat can live in it, and a 
steamship is endangered. 

Kinds o} Tides. The habits of tides in different parts of the world 
are far from uniform. The largest ocean, the Pacific, has two un- 
equal tides. A narroWTr ocean, the Atlantic has two nearly equal tides 
each day at an average interval of about 12 hours and 25 minutes. Partially 
enclosed seas, such as those hemmed in by the East and West Indies, 
together with the Gulf of hfexico and the cast side of the Sea of Japan, 



Bar of Fondr UrtO ^ Gallcgo, Bar •» Arsmtana Numbers indicate b«gb( of 

tide in feet. 

have only one ode a day. Seas such as the hfediterranean, Baltic, and 
parts of the Caribbean, as well as the enclosed Arctic Ocean, arc practically 
tideless, or at least have tides that nsc and fall less than 2 feet. 

How the Moon Causes Ttdes. Tides arc caused by the attraction of 
the moon and sun. They occur at regular inters-als because of the rota- 
tion of the earth and the rcbolution of the moon around the earth. A 
ivatcr surface ah^ajs places itself at right angles to the pull of graviuiion. 
Since the moon as \%dl as the earth exerts a gravitational pull, the surface 
of the ocean or of any other body of water must place itseif at right angles 
to the combined strong pull of the earth and weak pull of the moon. 
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over where they have been left by the retreating water. A smell of decay 
burdens the air, but is not wholly unpleasant Then the tide turns, and the 
water slowly rises After three or four hours the mud flats and weedstrewn 
rocks are covered, the marsh grass begins to stand erect in the water, 
fishermen with their nets embark in the boats which are now afloat, 
bathers appear on the sandy beaches, strong currents flow up the inleu 
where previously the water was flowing outward. The whole appearance 
of the shore suggests life and activity, which reaches a maximum at high 
tide. Then the sea seems to be brimming full, all signs of death and decay 
are hidden, and a strong, lifc-giving odor pervades the air. 

The Nature of Titles The tides arc great waves with a length from 
crest to crest equal to half the earth’s circumference. As the wave ap- 
proaches the shore and reaches shallow water, it behaves like the ordinary 
small waves seen m any body of water. Its speed decreases; the crest 
rises and the trough sinks, making the height greater. The height of 
the earth s tidal wave vanes from 2 feet in the open ocean to 5 or 10 feet 
on ordinary shores. Where tides enter narrow bays the increase In height 
IS sometimes impressive, reaching 50 feet at the head of the Bay of Fundy 
between Nova Scotia and New Brunswick. A35 illustrates the way in 
which the tide rises higher and higher as it moves headward m the Bay 
of Fundy and in Gallegos Bay on the coast of Patagonia. In the narrow 
bays where the shading of A35 is heaviest, many miles of mud flats arc 
exposed at low water. When the tide returns it races across these almost 
in the form of a wall of foaming water, moving so fast that even a gallop- 
ing horse would be overtaken and drowned. Very high tides present a 
serious problem in some of the world’s greatest harbors, such as Liverpool, 
Bristol, and Londtm. At the mouth of the Thames River below London 
the range between high and low tides u 20 feet. At such places basins 
SMth great gates have been built so that the svater can be held uniformly 
« a high level and the ships will not move up and down against the 
wharves with every change m the tide. The gates arc opened for ships 
to ^ out only neat the time of bi^ water. 

of lltc tide is 20 feet at the 

mouth of ,ho „ „„|j 5 ^ 

mo dtJtVl" "" ■'t' from 

Sotltd 1 ,1 »" »utk uuJ around 

ueu,t.l,„ *0 "oT,' ’’ 
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relative positions of the sun and moon but also on the variations in the 
height of these bodies above the horizon at noon in different seasons. 
These cause such complex rebttons that they require bbonous calculations 
which are now performed by means of machines. These sum up all the 
different effects and determine for years in advance how high the normal 
tide will be in any given pbee at any given time. The tides have to be 
separately computed for each port. Those at nearby places can be roughly 
deduced from those at the principal ports. The alterations m the usual 
course of the tides because of storms and winds, hoivever, cannot readily 
be predicted. At London, for example, a storm with east winds has 
been known to make the tide 5 feet higher than was predicted. 


A — The CiUK al Neap TkIcs. Hooa and tua act at nshc tnglei 

Hau> Tides Improve Harbors. Tides have an important effect upon 
harbors. Many ship channels such as those of New York, Boston, and 
Liverpool are kept from silting up by the tidal currents which scour 
them out daily. In many cases where it has not been vvorth while to 
dredge channels the udal channds enable diips to enter harbors which 
would otherwise be inaccessible. Off the mouth of most rivers there is 
a narrow zone where the sediment brought by the river is largely de- 
posited, forming bars. The depth of the channel where the tidal water 
flows out over the bar is just enough to allow the water from the river 
to pass over it at all times. Where there are tides, the depth of the 
channel at low water is the same as it would be at all times if there 
were no tides, while at high water the dejah is correspondingly greater. 
Thus harbors such as Bangkok in Thafland, and Liverpool in its natural 
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But the strength and dirccuon of the moon’s gravitational pull keep 
changing, became the earth’s rotation, as well as the moon’s own revolu- 
tion around the earth, introduce constant and regular variations. The 
result 15 an extremely complicated series of tidal waves moving in all 
directions according to the part of the ocean which one happens to observe. 
Often a tide lags many hours behind the condition of the moon which 
causes it In deep bays there may even be two tides at the same tune. 
For example, as a tidal wave progresses up Chesapeake Bay from Old 
Point Comfort the shallowness of the bay hinders it so much that, by the 
time it reaches the head of the bay north of Baltimore, a second tide 
has entered the lower part of the bay. 

How the Sun Modifies the Tides. The sun causes tides like those 
of the moon, but in most places not so high. The usual way in which 
suri tides become apparent is by increasing or decreasing the lunar tides 
When moon, earth, and sun arc in a straight line at full moon or new 
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it grows to great size, sometimes 12 to 15 feet high. It was hard to raise, 
however, because no matter how early U was planted it would not produce 
seeds except when transplanted to a greenhouse during the winter. Then 
it tvas found that plants started in the autumn and onlj 1 or 2 feet high 
produced seeds at the same time as great stalks that had been growing 
since spring. Finally experiments showed that, if the tobacco were 
covered so that no light reached it during part of each day in summci, 
it would produce seed without regard to its size. In other words a 
healthy plant begins to produce seeds when the length of the period of 
daylight is reduced for a few weeks to eight or nine hours. 

Other plants, such as the radish, usually blossom only when the period 
of light IS long. For that reason many of the common vegetables of the 
temperate zone will not produce seeds in the tropics, for there the day- 
light never lasts much mote than twelve hours. On the other hand, 
when such plants are grown in a greenhouse during the short days of 
winter, they can be made to blossom by subjecting them to electric light 
during part of the night. Chrysanthemums blossom only when the days 
become short in the late fall. For that reason they are able to stand 
considerable frost. 

Many kinds of trees that blossom early in the spring are stimulated 
to form flower buds by the short days of the autumn. Cold weather 
comes on, however, and checks their growth, but as soon as the air 
is sufficiently warm they blossom dunng the short days of spring. 

All this 1 $ important to the farmer. U he wants his crops to blossom 
t^uickly without making much grovnh of stem and leaf, he should plant 
them only a little before the time ivhen the length of the days causes 
the flower buds to develop. If he wants much vegetative growth, how- 
ever, he mu*t plant long before ihc time when the length of the day 
leads to flowering. 

Hour DayUsht and Night Vary in Length. The cause of variations 
in the length of daylight and night is illustrated in A40. This represents 
the distribution of sunlight in the northern hemisphere dunng each 
month of the year. The proportions of the earth, sun, and orbit are far 
from true, but this is necessary m order to show the earth large enough. 
In the figure the North Pole is toward us, and the earth is revolving 
around the sun in the direction shown by the dates and inner arrow's. 
It rotates m the same direction, that is eounterdockivise, as shown by the 
outer arrows. 

At the spring equinoe, March 21, as appears at the top of A40 in the 
uppermost of the little globes, the sunli^t barely reaches the North Pole. 
Hence at the pole the sun is seen on the horizon There it remains 
throughout the twenty-four hours, swinging around the horizon through 
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suic, which wnulil nnt be ilccp enoujjh if ilierc wTre no tides, admit ocean 
liners because of the depth at high tide 


Revolution of the Earth around the Sun 

Human Ilattts and Length of Daylight. The earth’s yearly resolu- 
tion around the sun nukes a dificicnee to mankind mainly Isecause the 
axis on which the earth routes is inclined to the pltnc of the earths 
orbit, and thus causes seasont. The inclination of the earth’s axis causes 
die sun to remain abosc the hniizon far longer in some places and at 
ceruin seasons than at oilteri Hence daylight and night sary greatly 
in length Tins influences a multitude of human habits, such as the 
hours at which people rise, take ihcif meals, go to work, or enjoy recrea- 
tion In summer people gmerall) get up earlier than in winter. In 
middle latitudes manv places adopt “slayhght time." This habit ssould 
be of little \alue eithet tn high latitudes where the summer days are 
excessively long, or in low latitudes where the length nf the days varies 
only a little. In places such as Norway or Alaska, where cbyhght bits 
long m summer, newcomers may become so tired ami nervous from bek 
of sleep that they are often ircitahle. Tlte long w inter nights, on the 
other hand, bring with them a period of comparative idleness which 
abo has a hid efTeet. There really is httlc or nothing to do. 

The relative length of daylight and night has also an important bear- 
ing on temperature, and thus on plants and agriculture. In high latitude 
the earth and air become very cold during the long winter nights. If 
snow falls, practically none melts duiing the short days. It may ac- 
cumulate so that even the Umg days of summer cannot melt all of it, 
and hence no crops can be grown On the other hand, where httlc of 
the summer s heat is used up in melting the snow, the lung days cause 
the air to become warm in spite of the low position of the sun. Hence 
in Siberia and Canada gram and vegetables can be raised as far north as 
the Arctic Circle. Sometimes steady growth throughout most of the 
twenty-four hours causes die yield per acre of crops such as potatoes to 
be enormous. 


Efjert of Length of Daylight on Production of Seedt. Another re- 
markable effect of the length of daylight is seen in the production of 
seeds. I-or many species of pbnti a ccrum definite duration’of tbylight 
IS necessary if flowers and seeds are to be produced. In such cases, al- 
thoi^h ternperaiure, moisture, and die intensity of light all have a marked 
t., L ''•Rot of the stems and leaves, they do not 

on flowering. This depends almost wholly 

toWn 'Tlxl ‘H' of 

called hbrybnd Mammoth vivas known to be valuable because 
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sun five-sixihs of the time, or about tsvcnty hours. During the night of 
four hours the sun is so little below the horizon that there is light enough 
for work all the time. During so brief a night the earth has little chance 
to cool off. Hence even in high lautudes the mid-summer days may be 
w-arm and even uncomfortably hot if there is no ice or snow to be melted. 
That is why lichens, flowers, and grass grow luxuriantly at some places 
more than 70® from the equator. Let us next see how day and night 
would compare on July 23 at St. Paul in latitude 45°. In the July diagram 
in A40 approximately four and a half out of the twelve divisions into 
svhich the meridians divide the 45th parallel are w the darkness. As each 
division represents 30° of longitude the dark part of the circle contains 
about 135° and the light part 225°, As 15° of longitude equal one hour 
of time, the night lasts nine hours, and the day fifteen. 

The Cause of the Seasons 

(1) TAe Relative Length of Day and Night. The seasons play so over- 
whelming a part in our lives that it is interesting to understand their 
causes. The difference between summer and winter is due to four chief 



causes. The three most important depend upon particular ways in which 
the inclination of the earth’s axis exerts an influence. One cause is the 
rdatise length of di) and night. E»en if all other conditions were the 
same, it is obvious that places where the sun shines three hours ami 
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3M , but not seemin'; u> rise higher or sink lower. Ltcept at the poles 
pares of the cirih .a ihis elite have 3 da> and night of etiual length, 
ere ore this due is <. illeil the spnng etjuinox. for the name means 
eiju 1 nig It 1 litre is j1s<i an autumn equinox aUiut September 22. 
r'Jow IcMik .u the dngr.ms lor April. May. and June. At the pie 
c sun IS consideralil) jUac the horizon. In spite of the earth’s rotaunn, 
u remains smblc at all times, so that there is no night. Day after 6) 



heavens it ssould"form"”(^"^J'”?*''- ‘he 

reaches us highest point about fuZ 2|’"Th"^ until it 

the heavens and seems to stand -I 

Jttne 21 IS called the j d««nd. Hence 
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the equator the ray* fall vertkaUy, and hence co\er the smallest pos- 
sible space, while toward the pol« they fall aslant and in this pamcular 
latitude arc spread o\cr an area twice as large as at the equator. Since 
the amount of heat is the same in both cases, a square mile, for instance, 
must receive twice as much heat at the equator as a square mile m the 
ocher position. *11115 simple illustration shows that the sun giv cs most heat 
where its ra)s arc vertical and least uhere they arc most shnting. 

The upper globe in A42 diows the conditions at the June solstice. 
Since the sun’s rays arc then vertical at the Tropic of Cancer, the sun rides 
high in the heavens in the United States, and a given amount of light 
and heat is concentrated in a relatively small area. In our winter, on the 
contrary, the sun is vertical at the Tropic of Capricorn, 47* south of the 
summer position, as the lowxr globe shows. Therefore, in all parts of 
the United States the light falls at a considerable slant, a given quantity 
is spread over a larger area than in summer, and the heating effect is less. 

(4) The Varyng Diiljnee of she Earth from the Sun. The effects of 
these three causes of cfifTcrcnccs between summer and winter arc slightly 
modihed by the varying distance of the earth from the sun. In January the 
earth is alxiut 3,000,000 miles nearer the sun than m Ju!)'--91,342,000 miles 
instead of 94,452.000. Hence this period is called perihelion, w Inch means 
“near the sun," while july is called aphelion, or "far from the sun." These 
conditions make the winters in ihc northern hemisphete slightly warmer 
than they would othcrwiie be, and the summers correspondingly cooler. 
In the southern liemisphcrc, on the other hand, the seasons instead of 
being tempered are made slightly more evireme. In that hemisplicre 
the earth’s varying distance from the sun causes the winters to be a little 
colder and the summers warmer than they would be otherwise. 

Responses to the Seasons 

Phnls and Animali. In the whole realm of nature few conditions of 
environment equal the sease*ns in their cfTect upon life. One of ilic most 
obvious results is the rciival of vegetation in the spring and its return to 
a lurrcn state of dormancy in winter. It is lurd in realize the marvelous 
quality of this change until one lives where there it almost complete 
uniformity at all seavons as in dry slcseriv, polar regions, high mountains, 
and damp tropical forests. Djually marvelous and almost more im- 
portant is the effevt of the seasons upon the production of smli, (njhs, 
tulvers, and practically all the devices bv wKkh plants stiwc up ciiher fi«l 
or water. Withotd these storage organs man and nuny animalv, ranging 
fmm the liear and squirrel to birds, inseets, and wxirmi. would f>c unat'lc 
to find food. 
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twenty-one hours out of every twenty-four must have very dilTcrent 
weather. 

(2) The Relative Distance Traitrsed by the Sun's Rays in the Atmos- 
phere. The second cause of the seasons » the degree to which the sun's 
heat IS absorbed by the atmosphere. At sunrise or sunset, even on the 
hottest day, one can look directly at the sun svithout diiTtculty. At noon, 
however, this is impossible The reason for the contrast is that the air 
itself intercepts much light and 
heat, while the dust and moisture 
contained in the air intercept still 
more At sunrise or sunset the rays 
of light rc.tch the eye only after 
passing through much more air 
than at noon, as may be seen in 
A41, where the solid horizontal line 
at D IS three or four times as long 
as the one at A. Hence much less 
heat reaches the earth’s surface 
when the sun IS low. Since the sun 
never rises high in polar latitudes, 
such regions arc generally cold at 
almost all seasons. Since the sun 
1$ low during part of the year in 
middle biitudes, and high at other 
times, such places have pronounced 
seasons of warm and cool weather. 
Where the sun is always high m 
equatorial latitudes, the weather is 
"■arm at all times and the seasons 
are not pronounced. 

(3) The Varying Slant of the 
A-EiT«t of Larnu.lcml of Tilling of Sun’s Noonday Rays. A third im- 
by . Cn.^AZuni difTercncc of 

the seasons is illustrated in A42. 

Bm.™ ,hc ,u„ ,h,' 'B”'”'- 

angular h„ks ot lha jam, 

.hnough each and » L‘™h™:"r' Th''*'’” 

the equator, however is 1i 

60“ farther north This ^ '"TT '"'I 

«c“ce in size is due to the fact that at 
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tt'catfier. This \vas apparently one of the primary reasons why the parents 
took an interest in their young. Uttle by httle the swing of the seasons 
selected for preservation the types of animals that had these new and 
higher instincts. This gave a peculiarly good chance for natural selection 
to preserve those whose brains were most highly developed. Thus along 
with the parental instinct the development of mtelligcncc was fostered by 
the seasons. 

All this meant that the young animak became more and more de- 
pendent upon the mothers. Hence when types that placed the young 
in pouches were developed in addition to those that merely laid eggs, 
they had an advantage m the struggle for existence because the young 
could be protected not only from enemies but from the mclement weather 
as well. The last step was the evolution of true mammals whose helpless 
young are bom alive. Their evolution, so far as wc can tell, took place 
chiefly in the great contincncal interiors where the contrasts of the seasons 
are greatest, and where the rigors of wmter arc among the most powerful 
lacters ia ehmiaating many types and presen-tog those whose ititeUigeace 
is relatively high. 

In the oceans nothing of this sort has taken place, for there the almost 
complete uniformity from season to season has not favored the ev*olution 
of the higher types. When the higher types go back to the monotony 
of the oceans, as the whale has done, the lack of seasonal tumulus joins 
with the uniformity of the eoviroament m other respects in causing Acm 
to lose their higher capoaties. Thus the seasons have much to do with 
the fact that the oceans are the home of low, cold-blooded forms of animals 
as well as of low, spore-bearing types of plants, while the lands, especially 
those parts with strong seasonal contrasts, are the home of the highly 
developed mammals, birds, and seed-bearing plants. 

Physiological Reactions of Man to the Seasons. Among men the in- 
fluence of the seasons is no less than among plants and animals. One 
of the best-known effects is variation in health from season to season. 
In climates such as those of the northern United States and western 
Europe the deathrate is systematically lowest at the end of summer and 
highest late in the winter. Certain diseases, however, such as digestive 
troubles, show an opposite variation, being most numerous and most 
likely to be fatal in summer. Births also vary in number according to 
the seasons. In the most densely peculated parts of the United States 
they are most numerous in the early spring and again in the late summer. 
In western Europe there is a strong and vvidespread tendency toward a 
maximum in the early spring. In other climates both deaths and births 
show a different adjustment to the seasons according to the temperature. 
Everywhere, however, human beings retpond to the seasons in essentially 
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All sorts of grams, nuts, root crops, and fruits owe their origin pnmartlj 
to the necessity of storing up food during oftc season so that the plant 
may have something upon which lo make a start when a period o im 
favorable weather is ended and the season of growth has come. In the 
parts of the torrid zone where ihtic >s pfenty of moisture at all seasonsi 
edible seeds and fruits are rare, and man is correspondingly handicapped 
in his search for food. In such places the plants grow so fast that many 
of them can easily reproduce themselves by mere spores such as those of 
the fern, or by die vegetative growth of shoots as in the banyan, banana, 
and mangrove. In the oceans, where the contrast between one season 
and another is reduced to slight proportions, no seed plants have evtt 
been evolved What few there ate have come hack to the water from 
the land. It is enough for the water plant to send out spores— mere un- 
clothed cells. They do not have to endure the rigors of a long cold or 
dry season. Nor is it necessary that they grow as fast as possible in order 
Co make the most of the time when the weather is favorable. Hence it 
is not necessary that a small plant be packed away with its main organs 
already developed. Nor « a store of food needed to insure It a good 
start. This seems to be one of the mam reasons why the plant life of 
the ocean has remained at a low level, while that of the lands through 
the stimulus of satiety, and especially of the seasons, has become highly 
diverse and progressive 

Among animals the elfect of the seasons is as marked as among plants. 
The hibeinaticm of beats, rodents, and insects, the migrations of birds and 
fish, the growth and shedding of winter hair or fur, the molting of birds, 
and the putting on of fat at the approach of vnntcr are all responses to 
the change of seasons. These and similar changes have much importance 
for man. Wool, fur, lard, and bacon fat are articles which the atumals 
produce seasonally in order to protect themselves from the winter. In 
warm countries sheep's wool becomes hair, and the hogs arc lean. 

The fact that warm-blooded animals, that is, birds and mammals, 
are found almost wholly on the bnds and arc air breathers, even when 
iw the water, appears to be partly doc to. the seasons. When animals 
first came out of the water and lived on the land millions of years ago, 
a great advantage, presumably, was reaped by those able to warm them- 
selves a little and thus continue shew activities in cold weather. Warm 
blood involves a higher rate of activity than cold blood. It thus puts a 
great premium on intelligence and on the development of the higher 
quahues such as parental care and love for offspring. The cold-blooded 
anima'is pracucafly never care Bor dieir eggs or young. 'They do not need 
to. Among warm-blooded animals, however, if there are cold seasons, 
the eggs must be kept warm amd the young must be protected from bad 
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weather. This was apparently one of the primary reasons why the parents 
took an interest in their young. Little by little the swing of the seasons 
selected for preservation the types of animals that had these new and 
higher instincts. This gave a peculiarly good chance for natural selection 
to preserve those whose brains were most highly developed. Thus along 
with the parental instinct the development of intelligence was fostered by 
the seasons. 

All this meant that the young animals became more and more de- 
pendent upon the mothers. Hence when types that placed the young 
in pouches were developed in addition to those that merely laid eggs, 
they had an advantage in the struggle for existence because the young 
could be protected not only from enemies but from the inclement weather 
as well. The last step was the evolution of true mammals whose helpless 
young are born alive. Their evolution, so far as we can tell, took place 
chiefly in the great continental interiors where the contrasts of the seasons 
are greatest, and where the rigors of winter arc among the most powerful 
factors in eJiramaling many types and preserving those whose intelligence 
Is relamely high. 

In the oceans nothing of this sort has taken place, for there the almost 
complete uniformity from season to season has not favored the evolution 
of the higher types. When the higher types go back to the monotony 
of the oceans, as the whale has done, the lack of seasonal stimulus joins 
with the uniformity of the environment in other respects in causing diem 
CO lose their higher capaaties. Thus the seasons hate much to do with 
the fact that the oceans are the home of low, cold-blooded forms of animab 
as well as of low, spore-bearing types of plants, while the lands, especially 
those parts with strong seasonal contrasts, arc the home of the highly 
developed mammals, birds, and seed-bearing pbnts. 

PAyWo/ogiVo/ Reaetfons of Man lo the Seasons. Among men the in- 
fluence of the seasons is no less than among plants and animals. One 
of the best-known effects is variation in health from season to season. 
In climates such as chose of the northern United States and ivestem 
Europe the deathratc is systematically lowest at the end of summer and 
highest late in the winter. Certain diseases, however, such as digestive 
troubles, show an opposite variation, being most numerous and most 
likely to be fatal in summer. Births also vary in number according to 
the seasons. In the most densely populated pans of the United States 
they are most numerous in the early spring and apin in the fate summer. 
In western Europe there is a strong and widespread tendency toward a 
maximum in the early spring. In other climates both deaths and birth* 
show 3 different adjustment to the seasons according to the temperature. 
Everywhere, however, human beings respond to the seasons in essentially 
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All sorts o£ grams, nuts, root crops, and fruits owe their origin primarily 
to the necessity of storing up food dunag one season so that the plant 
may have something upon which to make a start when a period of un- 
favorable weather is ended and the season of grotvth has come. In the 
parts of the torrid zone where there is plenty of moisture at all seasons, 
edible seeds and fruits are rare, and mao is correspondingly handicapped 
m his search for food. In such places the plants grow so fast that many 
of them can easily reproduce themselves by mere spores such as those of 
the fern, or by the vegetative growth of shoots as in the banyan, banana, 
and mangrove. In the oceans, where the contrast between one season 
and another is reduced to slight proportions, no seed plants have ever 
been evolved. What few there arc have come back to the water from 
the land. It is enough for the water plant to send out spores — mere un- 
clothed cells. They do not have to endure the rigors of a long cold or 
dry season. Nor is it necessary that they grow as fast as possible in order 
to make the most of the time when the weather is favorable. Hence it 
IS not necessary that a small plant be packed aivay with us mam organs 
already developed. Nor is a store of food needed to insure it a good 
start This seems to be one of the mam reasons why the plant life of 
the ocean has remained at a low level, while that of the lands through 
the stimulus of variety, and especially of the seasons, has become highly 
diverse and progressive. 

Among animals the effect of the seasons Is as marked as among plants. 
The hibernation of bears, rodents, and insects, the migrauons of birds and 
fish, the grosvth and shedding of winter hair or fur, the molung of birds, 
and the putting on of fat at the approach of winter are all responses to 
the change of seasons. These and similar changes have much importance 
for man. Wool, fur, lard, and bacon fat arc articles which the animals 
produce Seasonally m order to protect themselves from the wnter. In 
warm countries sheep’s wool becomes hair, and the hogs arc lean. 

The fact that warm-blooded animals, that is, birds and mammals, 
are found almost svhoUy on the lands and are air breathers, even when 
m the water, appears to be partly due to. the seasons. When animals 
first came out of the water and lived on the land millions of years ago, 
a great advantage, presumably, was reaped by those able to warm them- 
selves a bttle and thus conunue dieir activities in cold weather. Warm 
blood mvolves a higher rate of acuvity than cold blood. It thus puts a 
great premium on intelligence and on the development of the higher 
qualities such as parental care and lose for offrprmg. The cold blooded 
animals pracucally never care for their eggs or young. 'They do not need 
to. Among warm-blooded animals, however, if there arc cold seasons, 
the eggs must be kept warm and the young must be protected from bad 
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tt-cathcr. This \V3S apparently one of the primary reasons why the parents 
took an interest in their young. Little by little the swing of the seasons 
selected for preservation the types of animals that had these new and 
higher instincts. This gave a peculiarly good chance for natural selection 
to preserve those whose brains were most highly developed. Thus along 
svith the parental instinct the development of intelligence was fostered by 
the seasons, 

AH this meant that the young animals became more and more de- 
pendent upon tbe mothers. Hence when types that placed the young 
in pouches were developed in addition to those that merely laid eggs, 
they had an advantage m the struggle for existence because the young 
could be protected not only from enemies but from the inclement weather 
as well. The last step was the evolution of true mammals whose helpless 
young arc born alive. Their evolution, so far as wx can tell, took place 
chiefly in the great continental interiors where the contrasts of the seasons 
are greatest, and where the rigors of winter are among the most powerful 
factors in eliminating many types and preserving those whose intelligence 
Is relatively high. 

In the oceans nothing of this sort has taken place, for there the almost 
complete uniformity from season to season has not favored the evolution 
of the higher types. When the higher types go back to the monotony 
of the oceans, as the whale has done, the lack of seasonal sumulus joins 
with the uniformity of the environment in other respects in causing then^ 
to lose their higher capaaties. Thus the seasons have much to do with 
the fact that the oceans are the home of low, cold-blooded forms of animals 
as well as of low, sporc-beanng types of pbnts, while the lands, especially 
those parts with strong seasonal contrasts, are the home of the highly 
developed mammals, birds, and seed-bearing plants. 

Physiological Reactions of Man to the Seasons. Among men the in- 
fluence of the seasons is no less than among plants and animals. One 
of the best-known effects is variation in health from season to season. 
In climates such as those of the northern United States and western 
Europe the deathratc is systematically lowest at the end of summer and 
highest late in the winter. Certain diseases, however, such as digestive 
troubles, show an opposite variation, being most numerous and most 
likely to be fatal in summer. Births also vary in number according to 
the seasons. In the most densely pqpulated parts of the United States 
they are roost numerous in the early spring and again in the late summer. 
In western Europe there is a strong and widespread tendency toward a 
maximxun in the early spring. In other climates both deaths and birth? 
show a different ad)ustment to the seasons according to the temperature. 
Everywhere, however, human brings respond to the seasons in essentially 
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the same way as plants and animals except that man has learned bow 
to overcome many effects of the weather, but by no means all. 

Response of Human Activities to the Seasons. The majority of human 
activmes show some variation accordmg to the seasons. With farming 
this is preeminently true A farmer who has few livestock— and there 
are millions of such — has practically nothing to do during the winter. 
If snow lies on the ground or the soil is frozen, time often hangs heavy 
on his hands Such inactivity of the men among a hundred and twenty 
million peasants in Russia is one of the greatest handicaps of that country. 
In the summer, on the other hand, m spite of the long days the farmer 
IS busy every moment and his work often pJes up ahead of him. With 
students and most people who arc engaged m literary and scientific pur- 
suits quite the opposite is true In winter, when daylight is short, they 
often injure their eyes by poring over books from morning till midnight. 
In summer when the long days arc best for study so far as light is con- 
cerned, although not necessarily otherwise, they frequently spend weeks 
or months with little or no study. Between the farmers and the students 
are people upon whom the seasons have almost every degree of effect. 
The railroad man, the manufacturer, the banker, the carpenter, and the 
hardware merchant aU have busy seasons and slack seasons at regular 
times of the year. Moreover, the nature of their work vanes from season 
to season. Health and recreation vary similarly, for people generally have 
the best health in the summer and autumn, while such games as hockey 
and football are rarely played except at certain seasons. The difficulty 
IS not to find examples of seasonal variations, but to find occupations or 
activities upon which the seasons have no effect. And ail these seasonal 
activities depend directly or indirectly upon the differences in weather 
arising from the inclination of the earth’s axis. 

How the Seasons Have Helped to Otnltze Mankind. Without the 
seasons mankind might never have become civilized. When early man 
began to rely on his mind instead of in physical strength, one of hvs first 
important ideas was to store up food for seasons of scarcity. So far as 
he hved by hunting this was relatively unimportant, but if he gathered 
nuts it was important, and as soon as he relied mainly on farming he 
could not live unless he stored up food in summer to last him through 
the winter. In regions with strong seasonal changes this was far more 
necessary than in warm regions with no real winter or dry season. More- 
over, the strong contrast between the seasons stimulates him not only to 
store up food, but also to make new inventions In every stage of life 
those people are most successful who plan intelligently for the future 
which lies months or even years ahead of them. The inclination of the 
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earth’s axis and the resultant seasons have been among the chief incentives 
to this kind of foresight. 

Local Influences of Time and Season. Even within the limits of a 
single city or township people’s responses to day and night or to the seasons 
vary from one locality to another, ft would be possible to make a map 
of such an area showing that in some sections people go to work early 
and in others late. The hours of meals, shopping, recreation, and going 
to bed differ similarly according to whether a given section is inhabited 
mainly by day laborers, factory workers, clerks, or professional people. 
Another interesting variation is seen in the hours at which the most 
automobiles are in use and automobile accidents are most numerous. The 
theater district is crowded when the factory district is empty. The 
geographical distribution of the police vanes from hour to hour, day to 
day, and season to season according to whether people are going to work, 
to school, to the stores for shopping, back to their homes, or to places 
of recreation. A map of occupied and unoccupied houses at different 
seasons shows wide variations, for m certain sections the houses are al- 
most vacant in summer, whereas in others, such as the seashore or any 
kind of summer resort, they are empty m winter. Certain businesses and 
certain kinds of street corners are especially busy at certain seasons be- 
cause they sell soft drinks and icecream, or do some other business that 
IS more needed at one time of the year than another, The distribution 
of crime, accidents, crowds, police, and places of recreation within any 
given community vanes greatly from summer to winter. So, too, does 
the number of hours worked by the average person per day. In a section 
inhabited by farmers, day laborers, carpenters, and masons the hours of 
work per week are far greater in summer than m winter. All these local 
variations and many others are pans of microgeography. Even when 
mapped only in very rough fashion they arc most interesting. 

QUESTIONS, EXERaSES, AND PROBLEMS* 

1. A. On a globe follow your meridian southward unuf jou are in a south 
latitude equal to your home ladtude How many degTc« of longitude are you from 
South America, and how many miles* How does the time there compare with 
that at your own home and at Grccnwidi* 

B Find a place half way around the world in your own latitude. State its 
locauon in latitude and longitude. 

C State the exact location of your anbpodes in terms of latitude and longitude, 
and find the place on the globe. How far and in what direction is this place from 
the nearest land’ What is the hour of the day there while you are working out 
this exercise’ 

* As a rule it U not to be expected that ewaj student should answer all these questions. 
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2. Lociteihe following points in tespertiowmecoanfry, isIintJ, or body of svator; 

A The place having the lowest btitude and longitude 

B The lowest latitude and the greatest longinnie. 

C The highest south latitude and leaM longitude 

3 On a globe or world map locate all the places having a latiftide of 45* and a 
longitude of 45* WTiat is their time when it is noon at Greenwich? 

4 A On ^^arch aa a sea captain obscne* the noonda)’ sun 55* south of his zenith. 

What IS his lancude’ 

B On June zf. what is the tatinideof ao dtterrer tl the noondaf sun is seen so 
south of the zenith’ If n is seen in* north of the zenith’ 47* north’ 

C In whar liarbor is a ship located if on Dccemher SJ the captain observes the 
noonday sun 75' south of the zenith, and notes that ifie chronometer agrees with 
the local time’ 

D What IS the location of a vessel whove chronometer reads 9.40 \ vi at local 
noon, and whose captain observes the noonday sun 43* south of his zenith on 
September ja’ 

5 A Pittsburgh, Pa, with a Uutude of 40* zS', and Charleston, S C., with a 
latitude of 32* 4S', both he on the So* menJian What is the distance m miles 
between the two eiues’ 

B Enumerate the eountnes you would cross in blowing your parallel eastward 
around the world 

C Follow eastward the parallel in the southern hemisphere corresponding 10 
your own in the northern, and list the countries that are crossed 

D Similarly follow your meridian, starting southward, and list che countnn 
that would be crossed in passing around the world 

6 How IS It thatanarcount of the last shots ID ihe Em World War nas published 
in the morning papers of San Franoseo although the firing did not stop nil j i aai 
of that day’ 

7 What bnd of tide would there be in New England if on the full of the moon 
a vigorous northeast storm were m progress’ Explain 

g Give an illuiirauon from your own obseoabon or experience of the influence 
of seasons upon (1) food, (2) clothing. (3) shelter, and as many as possible of 
the Ollier ‘human responses" listed in live last column of the table on page 4 

9 Why should southern New England favoc the “daylight saving plan" while 
northern New England prefers that clocis and watches should keep standard time 
the year round’ 
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The Value of Maps 

It is impossible to study get^aphy intelligently without maps. The 
primary purpose of maps is to show location. Unless a map is at hand, 
it is perplexing to be told that a large city ts located approximately 30° N 
and 90° W, or that it is about l-K) mites southwest of Mobile. It is a litde 
better to be told that the city lies on the cast bank of the Mississippi, 
107 miles from the riser’s mouth. It is vastly easier, however, to look at 
a map and see the relation of New Orleans not only to Mobile and the 
Mississippi River, but to hundreds of other risers, towns, mountains,’ 
bays, gulfs, and other geographical features. Maps are useful because 
they show not only the direction and distjnee from one place to another* 
but also the size and shape of any feature large enough to be fairly repre- 
sented. In the United States the most nearly universal use of maps is for 
planning automobile trips, but there are many other uses. The traveler 
on foot or on horseback m the wilds of Africa, Central Asia, or the 
Amazon Basin, where there are no roads, may waste many da)s, or 
even lose his life because the maps are wrong. In wartime prisoners who 
arc trying to escape make tiny copies of maps on their toenails, or hide 
them m the seams of their clothes, hoping thus to keep them out of sight 
of their guards. Even these inadequate maps have helped” many prisoners 
to escape from Germany or other countries. 

What Can Be Shown on Maps. Maps can be used for an enormous 
number of purposes. Their primary purpose is to show the location of 
(1) the physical features of the earth as listed in the first column on 
page •<, especially the land forms and bodies of water; (2) the distribution 
of living organisms, especially man, but including plants and animals; 
and (3) the distribution of all sorts of cultural features, that is, of human 
responses to geographic enyisonmesit, as shown jn the last coiamns on 
page 4. The most common kinds of maps show the rcblisc location 
of natural features such as bkes, rivers, oceans, and mountains, and of 
cultural features such as cities, railroads, and political boundaries. Almost 
everyone, however, is familiar with other kinds of maps such as relief 
maps, which show land forms by means of shading, contour lines, or 
colors. Maps of minerals and soils arc less common, but are used con- 
49 
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stantly by mining men and agricultural experts. Climatic maps are ve^ 
widely used Each day the Weather Bureau gets out a map showing the 
atmospheric pressure, winds, leroperature. cloudiness, and rainfall for 
the whole United States. By rtudying the weather map wide-awake 
superintendents of large heating plants sate thousands of tons of coal. 
Many a manner, fruit raiser, asiator, or shipper studies these maps with 
the greatest care He knosvs that hts profits, or even his life, may be 
destroyed if he reads the map incorrectly. 

Other condiUons, such as the distribuoon of plants or animals, can 
readily be put on maps, as can csery one of the human responses in the 
list on jiage 4 Maps may show the location of fishing communities, for 
eMinple, or of banana planiaiions. adobe houses, or regions where people 
wear wooden shoes They may also show where people hasc much energy, 
whetc mduenza is most common, where cotton goods arc manufactured, 
where carasans are used most largely in transportation, where coal is 
an important article of commerce, where people are sa'ages, sshere 
democratic forms of government prevail, where baseball is a favorite 
recreation, and where civilization is high. 

How Afflpr Help in Explatotog Geogrophieal DistnbiiUon, In the 
preceding patagrapli examples have been pven of maps pertaining to 
each of the elements of geographical environment and many of the 
human retpotises ai guen on page 4. Notice (hat in every case somt- 
thing IS said about location, or else the word n-here is used. These words 
furnish the key to the value of maps. But to know where anything is 
located IS not enough; we must also know why. Many times we can 
determine this by comparing one map with another Such comparisons 
arc one of the most imponant features of human geography. Only by .a 
comparison of maps showing density of population and amount of rain- 
fall, for example, can we clearly unilerstand how great a diminution of 
population results from too hllle or too much rain. Even the best maps, 
however, do not explain many of the most imercsung responses of man 
to his geographical environment, and for these we must rely on observa- 
tions of geographers, tables of statistics, and many other sources. 

Practical Use of Latitude and Longitude 

In making a map of any brge area the first step is to determine ihe 
latitude and longitude of at least two points. The methods used by the 
surveyor in doing this ate essenUally the same as those used in the naviga- 
tion of a ship by means of the sun and stars. The sea captain out of 
sight of land, or the aviator when he is over the ocean, has no beacon lights 
or visible signals to guide him He cannot even measure the speed of his 
ship or airplane with perfect accuracy. A ship, to be sure, is equipped 
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with a log, or little wheel, that drags in the tvater far astern and measures 
the distance like the mileage indicator on an automobile. The manner 
also knows how many revolutions the propeller makes and hoiv far each 
is supposed to send the ship forward. The ship, howeser, may be re- 
tarded or set ahead by winds or ocean currents whose speed is not ac- 
curately known. Hence the “dead reckoning” based on the log and on 
estimates of the effect of wmd and currents may be cither less or more 
than the distance actually traveled, hforcoscr, the manner cannot always 
be sure that his ship is moving m the right direction. Its prow may always 
point right, but an unusually strong current or wind may carry the lessel 
many miles from its true course in spite of the manner’s corrections, as 
appears in A51. Then, too, if the ship’s compass is of the magnetic type, 
instead of the new gyroscopic type, this also is subject to unexpected 
fluctuations which may put the ship off its course. An airplane is subject 
to similar dilHcuIties. 
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When the navigator approaches land, particularly m a fog, such mis- 
takes arc most hazardous. Hence he must be able to determine his latitude 
and longitude, and thereby correct any mistakes that he has made in his 
dead reckoning. 

Latitude at Sea. Where'er one may be, the number of degrees from 
the zenith to the noonday sun is always equal to the number of degrees 
between the ciiserver’s position and the part of the earth where the 
sun’s rajs arc then falling vertically. The Nattiieal Almanac* tclb 
exartly where the rays arc vertical at any given time. Hence the first 
thing is to masure the angle benwo the zenith and the noonday sun. 
This, however, cannot easily be done with a sutant or on a moving 
base like a ship, because the zenith is not a definitely nuikcd point. The 
horizon, on the contrary, is very clearly marked at sea. Therefore, the 
mariner aaually measures the distance from the horizon to the noonday 
sun. By subtrarting this measurement from 90® he easily gets the angle 
between the sun and the zenith. By adding to or suhiraaing from this 
angle the number of degrees by which the sun is north or south of the 

* The Amenetn T fitment ttJ SemtitJ .tfiWTjr u far cpt<4i;>n} fiw a tmiT /ev 
Iran the SuprTuncoJeot of Dooimtno. Corctamifw Tnating OScc, WjUiiflyton, D C. 
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equator, as given m the Naiiiical Almanac, he obtains his latitude. (See 
A52) 

Longitude at Sea. While determining his latitude the manner may 
determine the hour of local noon by finding the exact moment when 
the sun is highest Knowing this he can determine his longitude by 
simply comparing local noon with Greenwich time which is always kept 
on ships by clocks of ^■em^Tkable accuracy, called chronometers. In 



practice he makes another observation for this earlier m the day. Ships 
now rely on electric clocks and radio to keep their lime correct. 

Since any place on the earth's surfiice rotates through 15° in one 
hour, there is a difference of 15“ in longitude for every hour of differ- 
ence between the manner’s local noon and the ume indicated by the 
chronometer. Thus if local noon occurs when the chronometer reads 
1 p J.I , the ship is 15“ from the prime meridian. Since local time is be- 
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hind Greenwich time the ship is w^cst of the prime meridian. Hence 
the longitude is 15° W. Suppose local noon comes at 9.-40 a.m. by the 
chronometer. In this case local time is two hours and twenty minutes 
ahead of Greenwich time, which is equivalent to 35°. Hence the ship 
is cast of the prime meridian, and the longitude is 35° E. When the 
Tnanncr has determined both latitude and longitude, he knows evactl)’ 
where he is, and can locate the spot on his chart of the sea on which he is 
sailing. An explorer in Central Africa with his sextant and chronometer 
can put a newly discovered town on the map with a high degree of 
. accuracy in an hour. 

How' Maps Are Made 

The method of making a map of a previously unmapped region is 
illustrated in A54. First the surveyor chooses tvo conspicuous points, 
hkc A and B, which arc mutually visible from one another, and from 
which as wide a view as possible is seen. These he locates astronomically, 
that is, by observations of the sun or stars and of the chronometer. In 
doing this, he uses substantially the methods emp!o>ed by the manner. 
Next, he carefully measures the distance between his pomts of observation, 
thus getting a baselme (A-B m 'A54) from which he can detennine other 
distances. Then he draws his two points and his baselme on a sheet of 
paper placed on a movable drawing board which is fitted to the head of 
a tripod. Setting up this plane table directly over the point A, he makes 
it horizontal. Then, with the help of a little movable telescope, he adjusts 
it so that the line A~B runs in exactly iu true direction. With the further 
help of the telescope he draws lines directed toivard various conspicuour 
objects such as the observatory C, the church D, and the wharf at the 
head of a lake, E. Moving now' to B at the other end of the baseline, 
he repeats the process, drawing lines to as many as possible of the 
points already selected and to new ones not previously visible. The 
two hnes directed toward the observatory meet at C in A54, and the two 
toward the church meet at D. Thus he knows that on his plane table 
map the observatory is located at the apex (C) of the tnangle A-B~C 
of which the line A-B is the base, while the church is located at the apex 
of the corresponding triangle, A-B-D', and so on for E, F, and G. In this 
way many points are located by means of triangles. Hence this funda- 
XDenfa] process in map-making is wdl called iriangulation. 

In actual practice the map-maker is rarely sausfied to locate a point 
at the apes of a single triangle. In A54, for example, he might go from 
B to D and once more set up his plane table so that the line B-D will 
be m exactly the nght direaion. TTicn he would draw lines to as many 
as possible of the points previously observed and complete a new set of 
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triangles. If the point C is exactly at the apex of the uiangte B-D-C. as 
well as of A-B~C. the certainty that it is correct greatly increases. In 
general, the sur\-cyor tries to get a number of bearings on each point, 
as at £ and F near opposite ends of the UUc in A54, thus making sure 
that his work is correct. 



A — Sfrthod of atjluu{^ s at<[* Trun^iutation 


After the mam tnangubtion the surveyor carries out minor triangula- 
tions, thus locating less important points. He also makes "traverses” by 
going along a road or river, measuring his distances roughly, and making 
frequent minor triangublions. In this way, he sketches m the minor 
details, unless his map is on a very brge scale. In that case he may 
measure the exact location of every house and barn. 

In addition to measuring horizontal distances, the map-maker must 
measure vertical disunces— is, the height or altitude of the various 
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places on hts map. This is done roughly in new countries by means of 
an aneroid barometer, or by the boiling point of water. As one rises to 
higher elevations the pressure of the air dimirushes, and nater boils at a 
lower temperature. Such methods, hmvcvcr, are only temporary ex- 
pedients. For final work, the altitude is determined by two processes. 
One is lc\cling, which corresponds to measuring a baseline. In this, 
the suncyor very carefully adjusts his telescope so that it is absolutely 
horizontal and, by means of a measuring rod held vertically at a distance 
ahead of him, finds just how much difference there is in the altitude of 
the ground where the instrument and the measuring rod are placed. By 
repeating this many times, and with great accuracy, the altitude of places 
far apart can be exactly determined. The other process is triangulation, 
like that already desenbed except that the angles are measured vertically. 
They arc generally so small that « is best to calculate the length of the 
vertical side of each triangle, instead of relying on drawings. After the 
altitude of many points has been determined, and written on the map, 
the surveyor, or topographer, as he is often called, draws contour lines 
like those in A5d, which is close to Cornell University. If the country that 
is being mapped consists of hills a few hundred feet high, a contour 
interval of 20 feet may be adopted. If the zero contour line is at sealevel, 
that is, at the average level of high tide, the 20-foot contour indiates that 
all points through which it passes are 20 feet above sealevel. In the same 
way the ^O-foot contour line passes only through places 40 feet above 
sealevel. Any place between these two lines has an alutude of more than 
20 feet and less chan -40. In A5$ the hilltops south of San Francisco appear 
as places where sets of more or less concentric contour lines culminate in 
small circles or ellipses, the elevation of which is^ sometimes indicated. 
In ASS several such hilltops arc cut in two by the borders of the map. A 
btde practice in reading topographic maps, such as A56 and A58, makes 
it easy to understand not only the horizontal distribution of rivers, lakes, 
roads, cities, and so forth, but also the general form and height of hiUs 
and mountains in comparison with valleys or plains. Practice in this is 
important. 

Airplane hfapping. Since the invention of airplanes a new method of 
making maps has been developed. This consists of taking photographs 
from ^e air. Sometimes several photographs are combined in such a 
iiaj’ that they form both a picture and a ma^ but this can be done 
only for small areas. The general method is to take stercographic photo- 
graphs. In other words, the airplane is fitted with two cameras, which 
are arranged so that they take piaurcs at the same instant. Then by 
means of complicated instruments it is possible to work out the distances 
and elevations of each part of the photograph. ^Vhcn a great many 
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overlapping photographs have thus been taken, it is possible to make 
an excellent map from the air. This is possible, however, only when a 
sufficient number of easily identified points have been located by the old 
method of triangulation. Otherwise the acnal photographs have nothing 
by which they can be exactly located. By means of such photographs a 
region can be mapped far more rapidly than in the old way. The 
photographs taken by a single airplane in one month are enough to keep 
a Considerable number of cartographers (map-makers) busy for a year. 
This is a great advantage because it makes it possible to take the photo- 
graphs at the most favorable time of the year. Acnal map-making is 
especially helpful in rugged and inaccessible regions. 

Map Projections 

If a large area is to be mapped, the curvature of the earth must be 
taken into account. When a map is originally made on a plane table 
it is constructed as if the earth uirre perfectly flat. This causes no diffi- 
culty at first, but as soon as a brge area, such as a good-sized state or, 
still more, a country, continent, or hemisphere is mapped, the curvature 
of the earth’s surface interposes a difficult problem. Such a curved surface 
cannot possibly be made flat, as is easily seen when one tries to flatten an 
orange skin without breaking it. This has led to many attempts to frame 
map projections, which represent the earth’s surface with its meridians 
and parallels as accurately as possible. These all fail in one or more of 
the following respects: (1) the shapes of the regions represented are 
wrong; (2) Ac areas arc wrong; (3) the distances are wrong; (-4) in fol- 
lowing any given direction, such as northeast, the line to be followed 
forms a cunc instead of being straight. 

The three primary types of projection shown in A59 will be briefly 
described in order to illustrate the methods and difficulties of making them. 
The first, or sicreographic projection (1 in A59), is sometimes used for 
hemispheres. The map sheet touches the globe at the point uhere the 
equator crosses the central mcridun of the hemisphere that is to be draw n. 
From the point on the equator directly opposite the point where the sheet 
touches the globe straight lines are drawn through all needed points in 
the hemisphere that lies next to the map sheet. These lines are prolonged 
beyond the globe until they hit the map sheet. The points where they 
hit arc the bases of the final map. As a matter of fact the parallels and 
meridians for this projection, or any other, are drawn by geometrical 
principles so that actual juxtaposition of the map sheet and the globe is 
not necessary. Then the rest of the map is draw-n according to the 
latitude and longitude of the poinu that arc show n. The central part 
of a stereographic projection is in true proportion, and the forms of the 
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lands, lakes, and so forth are correct. On the edges the distances are 
doubled, and the forms become more and more distorted as one gets away 
from the center. Many other kinds of prt^ections are also used m repre- 
senting the earth as a whole, as appears, for example, m A60 and A64. 

In the Mercator projection (2 m A59) a cylinder is supposed to be 
wrapped around the globe touching it everywhere at the equator. Lines 
are drawn from the center of the globe m the cylinder through the points 
uhich it is desired to locate. kVhen such a cylinder is sht and laid flat, 
the whole earth appears as a single map with only one break between the 
hemispheres. Both meridians and parallels are straight hnes. Hence 
a given point of the compass is always m the same dirccuon on all parts 
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of the map, which is not true where the meridians or parallels are curved. 
Moreover, the parts of the map near the equator show the earth’s ftatures 
without distortion and with the correct relative areas. These advantages 
are offset by the fact that on a true Mercator projection the poles cannot 
possibly be represented, and high latitudes arc so extremely exaggerated 
that they are usually omitted or arbitrarily reduced in size. Moreover, 
even in low latitudes the distances and areas begin to be exaggerated as 
soon as one moves away from the equator. 

The conical projection (3 in A59) is made by placing a conical map 
sheet so that it touches the earth on the drcle of latitude passing through 
the center of the map. Lines arc drawn from the center of the earth to 
the cone. When the cone is opened the meridians arc found to be straight 
lines and the parallels are ctirves. The parts of such a map near the 
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central parallel show no distortion or exa^eration. Maps of small areas 
arc usually made on the conical pnqcction, but for larger areas, such 
as countries or continents, it is common to employ a modified conical 
projection made by combining the conical projections foi a senes of 
parallels of latitude. 

The Choice of Map Profeeltont. In addition to the t^-pcs of map 
projection illustrated in A59 there arc hundreds of others. Some, showing 
the world in a single ellipse, appear in AlOl and A116. Many maps are 
construacd on combinations of dillcrcnt Linds of projections, or on the 
same projection everywhere, but with the central meridian or central 
parallel different in different parts of the map. In recent jears the world 
as a whole is often represented on split projccuons such as A60. The 
advantages of these arc as fbllosvs: (I) the central meridian of each con- 
tinent is a straight vertical line; (2) the parallels of latitude are at right 
angles to these lines; they are straight, and they are equally distant from 
one another at all points; (3) the areas are everywhere essentially correct, 
although as one goes away from the centra! mendun m each continent 
the shapes necessarily become more and more distorted. There are nso 
main disads'antages: (1) the map is full of blank spaces so that oceanic 
distances cannot easily be estimated ; (2) ibe oceans and the blank spaces 
take so much space that even on a full-page map bke A60 the continents 
arc small. In ^is book another scheme is often used where world maps 
of the lands alone are needed. The oceanic areas arc largely eliminated 
by shoving the Americas eastward and Auaralia and New Guinea west- 
ward. Thus, although A352 occupies only half a page, the continents 
arc almost the same siae as in A60 which occupies a whole page. It must 
always be remembered, however, that, irusmuch as the earth is a sphere, 
no flat map of a large area can possibly be correct in all parts. Toward 
the edges it is bound to depart from the exact facts in one or all of the 
main features which every map must show, namely, size, shape, and 
distance. In order to get correct ideas about all these features a good 
gl<^ should be consulted betivenily. 

Maps as Geographic Tools 

Among the many different kinds of maps used in this book to show 
the cultural features menrioned in the last two columns on pgc •!, two 
arc so important that the method of nuking them will be desenhed. 
One of these is illustrated by .A62, which is a dor map showing the 
distribution of potato acreage in the United States. Each dot represents 
1,000 acres, and is pbeed as nearly as possiMc in the center of the area 
where the potatoes arc found. In some casev such as New Mexico, so 
few potatoes arc raised that those in thoosands of sqiure miles are repre- 
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sensed by a single dot. In others, such as Long Island, parts of Minnesota, 
and Aroostook County m northern Maine, there are so many potatoes that 
the dots touch one another, giving a patch of solid black. Each ilol in 
A62 IS necessarily many times brger than it would be if it represented 
the area occupied by potatoes on a true scale. The 'general rule is to 
make the dots of such size that where they are thickest the map will 
be black. There are many modifications of ilot maps. In A60, for 
example, the larger dots represent one per cent of the world's foreign 
trade, while the small dots represent one tenth of one per cent. 

hopleth maps are another useful kind. We may want to know what 
percentage of the cropland is devoted to poutocs, what price is paid per 
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bushel, or how many bushels arc raised per acre. Ratios such as these 
are well represented by lines called isopleths and by shading of different 
intensities. For example, A63 shows the number of bushels of potatoes 
raised on an average acre m each state, and m the provinces of Canada, 
during a 20-year period. The lines marked 7% lOO, and so on, are called 
isopleths, or lines of equal weight. The line labeled 75. for example, 
means that south of it, until some other isopleih appears, the yield of 
potatoes averages less than 75 busbds per acre, while north of it the yield 
IS more. Toward the north the yield increases more or less regularly, 
to a maximum of over 200 bushels per acre in Marne, New Brunswick, 
and Prince Edward Island. The isopleth map tells us various things 
which we could not possibly have guessed from the dot map, for example. 
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that the yield of potatoes per acre reaches its highest level close to the 
northern limit of that crop. The dot map. however, gives equally im- 
portant information which we could never guess from the isoplcth map, 
for example, that the potato aaeage of the country is very irregularly 
listributecl, being greatest in a band from the Middle Atlantic Coast to 
i North Dakota, and having spots of strong concentration in the drier 
s tates farther west. Both dot maps and isoplcth maps are so useful that 
3 very student of geography ought to get some practice in making them. 
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scnted by a smgJc dot. In others, sudi as Lon^ Island, parts of Minnesota, 
and Aroostook County in northern hlaine, there are so many potatoes that 
the dots touch one another, giving a patch of so/id hiac?.. Dtch dac in 
A62 IS necessarily many limes brger than it would be if u represented 
the area occupied by potatoes on a true scale. The 'general rule is to 
make the dots of such size that where they are thickest the map will 
be black. There arc many moJifications of dot maps. In A60, for 
example, the larger dots represent one per cent of the world's foreign 
trade, while the small dots represent one tenth of one per cent. 

IsQpUth maps arc another useful kind. We may svant to knosv what 
percentage of the cropland is devoted to potatoes, what price is paid per 
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bushel, or how many bushels are raised per acre. Ratios such as these 
are well represented by fines called isopledis and by shading of diflerent 
intensities For e.rample, A63 shoivs the number of bushels of potatoes 
raised on an average acre in each state, and in the provinces of Canada, 
during a 20-year period. The lines marked 75, 100, and so on, are called 
isopleths, or hnes of equal weight The hne labeled 75, for example, 
means that south of it, umd tome other isopleth appears, the yield of 
potatoes averages less than 75 bushds per aerc, while north of it the yield 
IS more Toward the north the yield increases more or less regularly, 
to a maximum of over 200 bushels pet acre in Marne, New Brunswick, 
and Prince Edward Island. The isopleth map tells us various things 
which we could not possibly have guessed from the dot map, for example, 




QUESTIONS, EXERaSES. AND PROBLEMS 


65 


might show vegetadon, di%-ided into grasslands, cropland, forest, and so 
forth, each kind being subdivided again into minor divisions according to 
crops, kinds of trees, etc. Another might show tjpes of budding, such 
as stores, factories, public buildings, apartment houses, and prnate houses 
of various sizes, or materials. Some of the hfiddlc Western univcrsides 
of the United States have done cspccully good work along this line. 



QUESTIONS, EXERCISES, ^ND PROELE.MS 

A. In iluj book Of in an atlai, find maps on ihe follow ing proiecuont: (a) Mcr- 
(i) itereographic {or any projccoon showing iwo hemi'phcrcs leparately); 
(r) Wialographic (or any projeojon showing die whole world in a urgle elbpse), 
cotiial (die type usually employed for map of a conuneni or smal^area): (e) an 
mupted proiection. 

R- Trace ihe form of ea».h of ihe following rcg«ni accordng to each projecoo'i: 
W Creenbnd, (^) India; (e) Australia; (d) Alaska In each case conpare your 
*^dngs wiih a gl(ie and delcnronc which proiection gises the tniot idea cf the 
^ ‘|“Pe. Determine which prc^ecijon causes the greatest depanure from the 
in (a) area; (A) shape. 

~ Crfjf Cirdf SJIing. Steamship* pracneaDy neser follow lines of untude or 
"Pnidc. Moreoser. they do not go m what seem to h: the iI.or«t courses m 
but follosv “great orclcs." that i*. circle* whose centers cancidc with U-e 
«=■« of the earth. Rnd out w hy thi* i* *o by taking a gW< and mcamnng wa-h 
* ‘’nnj the shortest route from Seattle to Yokohatu. Loea’e three in'erTreuia't 
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United States the Geological Survey makes topographic maps such as 
A56 and ASS, tvhilc the Coast and Gttxfctic Survey makes maps of coast- 
lines and harbors, designed for sailors. On this last kind of map hundreds 
of numbers indicate depths of water m fathoms. 

During the present century many nations have been cooperating in 
making an “International Wap of the World” on a scale of 1,000,000, In 
general each sheet of this map cowrs 4 degrees of latitude, but the width 
varies because of the decrease in the length of a degree of longitude as 
one goes away from the equator All the maps are colored to represent 
altitude. Only about 300 of the proposed 1,500 sheets have yet been 
published The American Geographical Society in New York has the 
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distinction of having finished all the sheets of South America. Two of 
the great needs of geography arc the completion of the primary mapping 
of the world, and the mapping of all sorts of resources and aoiviucs, a 
work which has barely began. 

Local Mapping. One of the most interesting parts of geography is 
the mapping of small areas, h is practical as well as interesting to make 
a map of an area no larger than a housclot. The features that can be 
shown include the location of shrubs, trees, flowerbeds, paths, and drive- 
ways, differences in the soil or slope, and uses such as clothes yard, dog 
kennel, or chicken house. Another kind of instructive local map is made 
by traveling along a road or sucet and noting in their proper places the 
type of occupance, that is, the uses to which the land is pm One map 
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CHAPTER V 

CLIAfATE AND THE CLIACATIC ZONES 
A. Why Cu.mmx is Impoktavy 

Climatic Barriers 

Climate is the most imporum of geographic factors. In one sense of 
the word, climate is the aserage of the weather o\cr a long period of 
years. In a broader sense, dimatc locludes all the variations of the w eathcr 
from day to day as well as from season to season. In this broad sense 
climate acts upon man m three chief ways: (1) It sets up barriers which 
bmlt his movements. (2) It is the mam physical factor in controlling 
the ruture and amount of most of the materials needed for food, clothing, 
and shelter. (3) It has a direct and imporunt influence upon health and 
energy. 

(1) On Me Or«n. Cl imate, in the sense of weather, l imits man ’s 

movements directly when a 'rainstorm keeps people in the house, for et- 
amplcTor'Vgale prcvents'shTpi from going To sa^ Its chief effects, liow- 
ever, arc indir«t or in combination wth other factors. For example, 
a large part of the dilBculty in crossing oceans and mountains is climatic. 
America did not remain undiscosercd so long merely because of thci 
broad ocean, but because people feared that climatic conditions in the! 
form of storms and winds would wreck them, or present them from com-| 
ing home again. /Today trasclcrs do not fear the ocean when it is calm,* 
but only when it is disturbed by climatic influences such as winds, waves, 
fogs, and icebergs like that against which the Titanic struck wath 1,500 
people on baird. The cffeccrtenesi of the ocean as a barrier would bei 
greatly reduced if ihe climatic dangers could be eliminated. ‘ 

(2) ^mong Mountaint. In the same way the barrier of the moun- 
tains is largely climatic. In crossing the Himalayas from India to western 
China the steep slopes and thin air are indeed a great hindrance. Yet 
these direct effects of relief arc far less dreaded than fierce snowstorms. 
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a barrier to human movement almost as serious as that of deserts. Not 
only does such heat assist the growth of dense forests through which 
travel_is almosf'Irn^sslblc, hut In addition it Is most exhausting to 
human energy, and fosters some of the world's most deadly fevers. Even 
so vvisc“an3 vigorous an explorer as Theodore Roosevelt was baffled by 
the barrier of the South American forests and could not escape the ravages 
of tropical fever. Thus on oceans, among mountains, in deserts, and in 
both high and low latitudes such cLmatic condiuons as high vvmds, 
intense cold, extreme aridity, and damp tropical heat are among the cir- 
cumstances most unfavorable to man’s movement from place to place. 

Climate and the Food Supply 

The effect of climate and weather on man’s material needs can best 
be illustrated by considering the food supply. Materials for clothing 
and shelter vary from place to place m the same way as food. The weather, 
more than anything else, determines the nature and abundance of vegeta- 
tion and hence of food. People who have spent their bves among the 
forests and meadow's of a moist temperate climate such as prevails in 
the northern and eastern United Slates often fetl as if such vegetation pre- 
vailed evcryw'here. Similarly a person who has alvva)S lived m a dry 
chmate is tihely to feel as if all parts of the vvorld ought to consist of 
thriving irrigated orchards and fields surrounded by barren bnd with 
only a few scraggly bushes and tufts of dry grass. The man who lives 
among the cool forests and meadows of New Brunswack is almost certam 
to raise such crops as cattle, oats, turnips, and potatoes. Unless he builds 
expensive greenhouses, he cannot raise grapes, olives, and oranges, such 
as are the mainstay of a peasant in warm, dry, southern Greece, or even 
corn, such as is raised by his fellow' Canadians near Toronto ’These 
examples illustrate how greatly food may vary in response to climate. 

Varia tio ns in the_food_supp!y in iheir-tura have much to do with 
people’s habits. Since the Eskimo, for instance, lives in a climate which 
almost forbids* the growth of vegetation upon the land, but not in the 
sea, he must catch sea animals for food, ’rherefore he is a good hunter 
and bold fisherman, and wanders far and wide upoiTthe water. He is 
as much at home m his ka)jl( as upon the bnd. The Fiii Islander, "on 
lhe"6thcf h^d, lives in a climate where a few breadfruit trees, coconut 
palms, and the lilyhke taro bulb furnish food for himself and his family 
with little work, "rhat is one reason why he spends much of his time 
sitting idly at home, and is what we call lazy, although he works hard 
enough when he goes fbhing, for example. 
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follosved by the blinding ghre of the sun. Worse still are the climatic 
iconditions that cause avalanches which sometimes bury whole caravans, 
and glaciers where man and beast sometimes plunge to their death m 
'deep crevasses. Worst o£ all is the scarcity or absence o£ vegetation which 
leads CO a corresponding scarcity or absence of people. The weather is 
so cold that on vast stretches of high barren plateau no one can dwell 
and not even grass can grow. It u so difficult to bring food there thali 
among the caravans on the way from India to western China hundreds i 
of animals, weakened by exposure and scarcity of food, die each year.| 
In a single day’s short journey the author of this book, counted 32 dead 
hones that had recently fallen by the trad, the next day he counted 220; 
and the third day 474, m addiUon to one human corpse. All this was due 
to the cold climate aaing cither directly through storm and wind, or 
indirectly through the absence of vegetation. 

(3) IViiAin the Fngid Zone. The climate of cold regions erects barriers 
even more impassable than those of mountains and oceans. The world's 
largest unexplored areas are the snowy plateaus of Antarctica and Green- 
land and the coldest regions of northern America and Asia. So impassable 
are the great fields of snow and ice that the poles were not reached until 
the present century in spite of attempt after attempt. Peary reached the 
North Pole and Amundsen the South only after long experience had 
taught explorers how best to use dogs and other means of transportation, 
how (0 carry and store great supplies of food and fuel, and how to provide 
uhe warmest clothing and shelter. Commercial use of the oceanic route 
Inorilrof Siberia became possible only in the 1930‘s when a relatively high 
'average temperature for several years had reduced the amount of ice. 

(4) Desertt Next in difficulty to the climatic barrier of cold regions 
come hot, dry deserts. In southern Arabia the desert climate makes 
such a barrier that not until 1932 did any explorer ever penetrate a 
region hundreds of thousands of square miles in extent 'The natives 
fear this region, partly because there is no water, and partly‘'heciiisc' 
of the extreme difficulty of climbing the lofty^ dunes of dry, sliding s£nd 
plied up hundreds" of feet by violent winds When the wind dies doivn 
the dust settles in the low, flat areas between the dunes. As no ram 
falls for years the dust becomes so deep that one sinks in it above the 
ankles, even on the edges, and every movement raises it m stifling, 
choking clouds. No one dares go farther for fear of sinking deeper and 
then falling and being snwtbcred. In many ways, however, the worst 
places of all are vast smooth expanses of monotonous gravel, 150 miles 
wide m some places, and everywhere devoid of both water and vegetation. 

(5) In Tropical Forestr. The damp heat of tropical forests creates 
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that much snow accumulates; others are short and open. One )car may 
be warm and %\et, and the crops abundant; hut the nett year may be so 
dry that the farmers can scarcely raise enough to make a hving. In 
tropical and polar regions there are marked diflcrcnccs between different 
years, although the variahihty is not so great as in the dry conunental 
interiors. 

Ghmatic sanations last through long periods as well as short. About 
twent)’-fi\c or thirty thousand years ago occurred the last climax of 
what IS known as the glacial period. Ice many hundred feet thick covered 
northwestern Europe and most of North America north of the Missouri 
and Ohio risers. Since that time the climate has changed so that most 
of the ice has melted and some of the places which it covered have be- 
come the most progressive parts of the world. 


B. A SiviPuriEn RoTVTr>.c Globe 

Rotation as a Controlling Climatic Factor 

The first step in understanding clirrute is to know why it differs from 
place to pbce. These differences depend oa four factors: (I) the earth’s 
rotation, (2) the revolution of the earth and the inclination of its axis, 
(3) the distribution of bnd and water, and ('4) the relief of the lands. 
In this chapter and the next we diall study each of these four betors 
separately and consider its effect upon temperature, pressure, wmds, 
and rainfall. 

Terrestrial Distribution of Temperature 

The fact that the sun shines on a globe which rotates on an axis 
causes the area where the temperature is high to form a Mr surrounding 
the earth completely where the suns rays strike vertically. It also causes 
belts of lower temperature to encircle the earth at higher latitudes. This 
seems to be such a matter of course that we forget that it is possible only 
on a routing globe. The rapidity of the rotation, once in twenty-four 
hours, prevents the temperature, winds, and rainfall from becoming so 
extreme that hfc is impossible. If the earth did not rotate, a single 
day and night would bst a year. At any given pbcc the movement of 
the earth in its annual orbit vvould at some time during the year bring 
the sun above the horizon. Then for three months, as the sun slowly 
climbed higher, the air wxiuld grow warmer and then hotter, unul the 
temperature became unendurable. Three months later, the sun would 
set. Then vvould come a night of six montlvs as cold and benumbing 
as the day had been scorching and enervating. At all times there would 
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Climate in Relation to Health and Energy 

Kian’s health and energy arc influenced by climate both directly and 
indirectly. In the temperate zone everyone knows that on some days the 
air IS invigorating and on others depressing. Most people work slowly 
on hot, muggy days, if they work fast, the result is unusual weariness. 
On a clear bracing day m the autumn, on the contrary, we often feel as if 
we could do anything no matter how hard Still later, on a cold winter 
day, we sometimes run to keep warm, but in the house vve feel a little dull 
and stupid Thus in many ways our acuvity of mind and body is in- 
fluenced direaly by the weather. This is one chief reason why tropical 
races have nevet made much progress. Tliar climate is too warm. On 
the other hand, such people as the Chukiccs of northern Asia are made 
stupid and their progress is retarded because their climate is too cold. 

Climate also influences the body indirectly, especially through diseases. 
When Negroes or other tropical races change their climate by coming to 
ithe North they arc likely to suffer from tuberculosis, pneumonia, and 
jsimtlar diseases of the lungs. In tropical countries the diseases encouraged 
by the climate arc far worse. There the climatic conditions favor many 
disease-bearing insects such as (he AnopheUs mosquito, which carries 
malaria, and the Ae^es mosquito, which carries yellow fever. How bad 
the tropical diseases are may be fudged from the account of a recent 
traveler in the Amazon Basm He speaks of the change in some of his 
comrades after only ctwa weeks m die steaming, insca-infesred forest. 
"Several of them were already suffering from violent attacks of malaria, 
and their faces tverc colorless and sallotv; others who had been in the 
region longer stared at our boat with sunken, lusterlcss eyes in which 
not even a vestige of intercrt rn our visit or of hope w-as evident; a feiv 
had appatcntly reached the stage where the sight of the twelve newly 
made graves on the hiJJ top no longer aroused feelings of dread or 
apprehension, but rather of indifference tempered wuh longing for a 
welcome release.” 

The Great Variability of Climate 

Among the five great elements of physical environment, climate is 
by far the most variable. The location of a place in respect to the earth 
as a globe docs not change for millions of years; the land forms and water 
bodies do not change preceptibly during many generations; and neither the 
soil nor minerals change apprcaably except where man intervenes. Climatic 
conditions, on the contrary, arc constantly changing. In the temperate 
zone ibe westher is rarely the same two days in succession. A doirnpotir 
of rain today is followed by cloudless skies tomorrow; a warm, muegy 
day by one that is crisp and bradng. Some winters arc long and so cold 
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Out long enough, such a globe would have essentially the same temperature 
everpvhere. The atmospheric pressure, however, would decline steadily 
from the equator to the poles, nie reason for this is that the earth’s 
rotation makes the air bulge at the equator in the same way that the 
tolid earth bulges. Let us disregard this for the present. 

Now let the sun begin to shine in normal fashion. Belts of tem- 
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peraturc and atmospheric pressure will soon come into being. Since 
out supposcil globe stands ssith its axis verttcal to the sun's rajs at all 
times, the equator will aivs-ap be the warmest place, and the tempera' 
turc will gradually decline towards the poles. A72 iliustraies how the 
zones, or IkIis of atmospheric pressure, will arise. Follow the numbers 
there and sec what happen** Tb® hottest belt around the earth is at 1. 
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be a tremendous contrast between the hot ond cold sides of the earth. 
This would cause winds and storim of a violence wholly unknown at 
present Some such condition is supposed to' prevail on Venus. That 
planet appears to rotate very slowly, always keeping the same face toward 
the sun. Hence, instead of zones of climate parallel to the equator, it 
presumably has a hot side and a cold side; and tremendous winds must 
prevail at all times The earth, with ns rapid rotation and relatively 
small \ ariations of tcmpcraiutc within any one belt — except in continental 
interiors m fairly high latitudes— is very fortunate. 

Rotation and Atmospheric Pressure 

Another eiTect of the carih’s rotation ii a senes of of atmospheric 
pressure For the sake of simpliaty let us suppose that the earth's axis 
is vertical to the plane m which the earth revolves around the sun. 



Then there would be no seasons. Let us also suppose that the earth’s 
surface is everywhere uniform without conunents or oceans. Thus 
there would be no contrasts between places m the same latitude, some 
having mild oceanic climates bU that of Ireland, and others, extreme 
continental climates like that of Lake Baikal. ]f the sun should be blotted 
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areas is able to push in below and lift the warm, light air (8). This 
cooler air is in turn warmed and pushed up. Thus an ascending cur- 
rent of air is formed in the equatorial belt and there are no steady winds. 
In other words the ascending current is accompanied by equatonal calms 
just as the descending current is accompanied by subtropical calms. 

How Rotation Influences the Direction oj the Winds. Although the 
ivinds that blow out from the subtropical high-pressure area start toward 
the equator and the poles, the rotation of the earth gradually deflects 
them. In the northern hemisphere the dedccuon is toward the right 
and in the southern toward the left. Thus m the northern hemisphere 
a wind that starts toward the pole from the northern side of the sub- 
tropical belt is gradually deflected to the right until it becomes a south- 
westerly wind, that is, it blows from the southwest, for winds arc always 
named from the direction whence they come. Further deflection causes 
such a wind to become westerly, as is shown by the arrows on the left of 
A7i and even northwesTcr]y. Thus on the northern su3e of the nonhern 
subtropical belt of high pressure there is a bell of prevailing “westerlies.” 
Similarly the air pressed out from the southern subtropical belt totvard 
the south pole starts as a north wind, but by deflection to its left becomes 
a northwest and Anally a west wind. Tliis gives rise to a belt of 
“westerlies” in the southern hemisphere as well as in the northern. 

Let us go back now to the northern hemisphere. On the southern 
side of the northern subtropical belt the air siaru equatorward as a 
northerly wind. It is deflected to its right just as in the westerlies. 
Hence it blows as a northeast wind. The direction and steadiness of 
such winds have caused them to be called the “Northeast Trades.” In 
the southern hemisphere simibr winds start cquaionvard as southerly 
winds from the subtropical belt, but because of a left-handed deflection 
become southeast svinds. This, with -their steadiness, gives them the 
rumc of “Southeast Trades.” * 

The regularity and strength of the trades arc so great that for 
centuries sailing ships from England and France base found it to their 
advantage to go south to the Iradetvind zone in order to be blown n-est- 
ward to America. On the return voyage, on the other hand, if a ship 
started from Florida, for instance, it went north at first in order to get 
out of the tradewinds into the westerlies which would blow it back 
to Europe. With the increasing use of airships the direction of the wind 

•To undmand the deflecuon ot the windt bf the nnh’i rolifwn, rerpow yoonelt 
to be in the northern tuUropieal bell of high preerare. F»ce the eipiitor and begin lo waffc 
tnuthwird, but a« you f-roceed. turn more and more to your right Your toone will 
correip^ to that of the northeart iraiSff. Hepeat ihe rapenment lo r^ireieot the w-uth- 
east tradri, and the weueriiej of each tiemt^ihefe, rememhenng that the earth'i routioq 
eauiei dedectioo to the nght in the Dorthem boniiphere and to the left in the touthein. 
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Accordingly there the au expands more than anywhere else. This ex- 
pansion pushes up all the overlying air, so that at 2 the air is raised above 
Its former level more than anywhere else. Imagine now that the air 
has an upper surface, and bear m raind that air flows downhill like water. 
Under such circumstances the ait at 2 will begin to flow poleward on 
both sides as shown at 3, This means, of course, that air is removed 
from 2 and added to other pbecs such as 4. Hence the amount of air 
at 2 will be less than anywhere else, while at some place like 4 the addi- 
tion of air from 2 will be greatest. Hence at 2 the air over any given area 
of the earth’s surface vvill weigh less than elsewhere, and we shall have a 
zone of low atmospheric pressure extending completely around the earth. 
At 4, on the contrary, the air will weigh more than elsewhere, and we shall 
have a belt of high pressure (5 m A72). On an average the center of 
this subtropical high pressure bell is about 30* from the equator. 

Farther toward the poles the atroosphetic pressure decreases because 
the westerly winds and cyclonic storms to be described later make a sort 
of whirlpool. Around the poles, however, the low temiicrature causes 
so much contraction of the air that other air flows in on top, and tve 
hate a cap of high pressure over each pole. Thus from the equator to 
either pole there are four belts of atmospheric pressure as shown on the 
left side of A73 first, equatorial low pressure due to beat; second, sub* 
tropical high pressure due to piling up of air from equatorial regions; 
third, mid-latiiude low pressure due to the movement of the air in the 
great whirl of the westerly winds; and fourth, polar high pressure due 
to low temperature. 

Winds on a Simplified Globe 

Let us now sec how the pressure belts would influence the winds 
on our simplified globe. We will begin with the subtropical belts of 
high pressure, the starting point of two of the earth’s chief types of sur- 
face ivinds. The weight of the upper air in the regions of high pressure 
(4 m A72) causes the air to settle slowly downivard, (6), but the move- 
ment IS so gentle that it cannot be felt. Hence the high pressure belts 
form regions of subtropical calms, the “horse latitudes," as they are called. 

On the borders of the subtropical belt of high pressure this down- 
ward movement m the central region forces the air outward and forms 
regular winds on the earth’s surface (7A and 7B). These blow toward 
the equatonal belt of low pressure on one side (7A) , and toward the sub- 
polar biwpressure area on the other (7B). In the warm equatorial 
belt of bw pressure, as we have seen, the air is heated and expands so 
that part flows away at the top This reduces the mass of the air so 
much that the cooler, heavier air from the neighboring high pressure 
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are formed and rain falls upon any part of the earth where the air rises 
sufficiendy. 

Rainjall of the Equatorial Belt of Lour Prersure. In no other part 
of the world docs air rise so steadily and so abundantly as in the equa- 
torial belt of low pressure. Therefore thb is the region of greatest rain- 
fall. A73 shows what happens here. During the rainy season of the 
equatorial bell, the mornings arc usually sunny; clouds gather toward 
noon, showers fall in the early afternoon, and then the air clears. So 
regularly does this happen that people count on it, and plan accordingly. 
“Let’s play tennis an hour after the shower," one man may say to another. 

Rainfall of the Tradetvind Belli. Since the air m the tradewmd belts 
moves horizontally its temperature and hence its capacity to hold moisture 
suffer practically no change because of increase or decrease of pressure. 
Some change, however, arises from the fact that on its way toward the 
equator the air moves from cooler to warmer parts of the earth’s surface. 
Therefore the air gradually grows warm and the capacity of space to hold 
moisture is increased. Hence the probability of ram grows less and less. 
That is one reason why the Sahara is so and. 

Deserts of the Sahtropteal Belts of High Pressure. Poleward from 
the drying tradewinds the atr descends in the subtropical belts of high 
pressure and calms. Therefore, like the compiessed air in an automobile 
pump this air grows vv-armer. Hence the amount of water vapor that 
can be mingled with it constantly increases, and when the dry air reaches 
the earth’s surface what moisture it finds on the ground is eagerly 
evaporated. Thus a dry belt is produced and the subtropical regions are 
among the driest parts of the world. 

Rainfall of the Belt of Westerly Winds: Cyciom'e Storms. In the belts 
of westerly winds the air moves horizontally pan of the time. This 
movement may cause a little rain because the air is moving from lower 
to higher latitudes and hence is growing cool. The chief reason for 
the abundant and regular rainfall of the belts of westerly winds, however, 
is that they arc regions of cyclonic storms. Such storms arc areas of 
low pressure, 500 to 1,000 miles or more in width. The winds blow 
toward the centers of such areas, but not directly, for they are deflected 
to the right in the northern hemisphere and to the left in the southern. 
This causes the air in such arras to move spirally in great whirls, and 
hence gives rise to the term cydonie. v^hich means whecMikc- Sometimes 
cyclonic storms of small area and great severity occur in the tradewind 
bell. These tropical cyclones are called hurncanes. Tornadoes also, 
which are often wrongly called cyclones, are cyclonic in character, but 
cover only a small area and are very severe. Some thunderstorms are of 
the same kind, but less sev ere. By ^ the most important cyclonic storms, 
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IS becoming of still greater Importance. It is worth while for an airship 
to go hundreds of miles out of its direct course in order to find favorable 
winds 

The discovery of America was made easier because Columbus hap- 
pened to get into the tradewinds which blew him across the ocean. The 
first aircraft to cross the ocean, on the contrary, used the westerlies in- 
stead of the trades because they wanted to cross where the ocean was 
narrow Hence in 1^19, when Englishmen were trying to forestall 
Americans in being the first to make a transadantic flight, they brought 
their airplane by steamer to Newfoundbnd in order to fly with the pre- 
vailing winds 

The westerlies and the trades together wnth the regions of calms give 
rise to nine wind belts These may be seen tn the center of A73, but 
note that in both the hemispheres sntne names are pushed ofT their proper 
positions by the shaded areas representing ram. In the center lies the 
equatorial belt of low pressure, rising air, and calms. On the north side 
of this belt lie the northeast trades and on the south the southeast trades. 
Kext to them come the two subtropical belts of high pressure, descend- 
ing air, and calms Still farther toward the poles come the westerlies 
blowing generally from the southwest m the northern hemisphere and 
from the northwest in the southern. Finally around the poles we have 
two areas of irregular winds and olms. 


Zones of Rainfall on a Rotating Globe 

On a simplified rotating globe, such as we are here dealing with, 
the zones of rainfall would correspond to the belts of temperature, pres- 
sure, and winds that have just been described. Ram occurs because air 
IS cooled (9 in A72). Everyone knows that warm air can hold more 
moisture than cold.* That is why wet shoes dry so much better beside 
the radiator than in the vestibule or outside the front door. When air 
nses, the pressure upon il decreases because there is less air above it. 
Therefore it expands, and in so doing grows cool When we fill a tire 
with a handpump we noikc that the pump cylinder gets hot, for the com- 
pression of air develops heat. Conversely when air expands it loses heat 
and grows cool. Thus nsing air becomes cool. It gives up moisture in 
the form of clouds, much as warm, moist air gives up dew when it touches 
a pitcher of ice water and thus causes the pitcher to "sweat." Hence clouds 


•In rtality the air dors not hold the menstUR!, for the mc,lecu1e» of both w: 
and air are fo small and far apart that Aty fly about in the lame general area anc 
with one another »ery iittle It is afatt. oat air. that holds water vapor, but the < 
nsed in the text is so common (bat it as mphned here and elsewhere 
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a cold front arrives. When this happens the wind changes to a westerly 
direction and the temperature falls. Rain may conunue for some hours 
because masses of moist tropica] air arc still being lifted up by the pobr 
air. In winter it is not uncommon for rain to change to snow at this 
time. This series of changes, beginning with the arm-al of the n-arm 
tropical air and ending with a cold was'c, institutes a c)’clone or cyclonic 
storm. 

At the end of such a cyclone the tropical air disappears and polar air 
gives us the clear bracing weather that commonly comes after a storm. 
This phase of the weather is the part called an anticyclone. It usually 
lasts longer than a cyclone, usually several days in the United States, 
and sometimes a wceh or more. W^ilc it lasts, the weather remains fair 
and fends to grow svarmcr in summer because the sun shines more than 
half of the time. In winter, on the contrary, especially when snow reflects 
the sunlight an-ay from the bnd, the long nights allow the earth to cool 
off faster than the short days can warm it. 

Cyclones and antJcycloneswropical air masses, polar air masses, and 
their meeting and mixing— are of the utmost imporunce to man. The 
cyclonic storms trouble the farmer in summer beause they bring rain 
«hcn he wants, perhaps, to get in his hay. They trouble the railroads in 
winter by piling up deep drifts of snow. They bring heavy rains which 
make flo^s like those which at various times have almost annihibted such 
towns as Johnstown, Pennsylvania, and Dayton, Ohio. Yet in spite of 
these disadvantages, cyclonic storms arc one of the best things that a 
country can hate, for they bring rain at all Kosons. In the same way anti- 
cyclones arc both a trouble and a blessing. They trouble the peach grower 
in New Jersey, for example, by bringing frosts when the trees are in 
blossom. They do great good, howcier, because in combination with 
cyclones they cause constant changes of weather, and these arc one of 
the best aids lo heahh and a great stimulus to worfc- 

Ratnlall of Polar Regions 

High btitudcj might be expected to have much precipitation in the 
form of either rain or snow, becluse the pressure is low. As a matter of 
fa«, however, they have little because the air is so constantly cold that 
it can absorb little moisture. Hence when the air rises in storms it yields 
only slight precipitation. In the very highest btifudes, where the prcxsufe 
rises somewhat, there is still less snow because cyclonic storms sis not 
penetrate so far. What little snow does fall. hosscsTr, bsts mdefimtcly 
and may accumulate in iceshetts such as those of Grrenbnd and Ant- 
arctica. The low temperature and consequent high ptesiurc os-er such 
iccshcets cause terrific winds to blow* out from them. Such winds are 
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hoxvtrver, are those whtch cause the ordinary changes of weather in the 
United States, Europe, Japan, Argenuna, New Zealand, and other parts 
of the belts of prevailing westerlies. 

Ordinary cyclonic storms, or cydtMjes, as they may properly be called, 
are alwa>s associated with amicyclonic areas or anticyclones. These are 
areas of high pressure which may be 500 to 1,000 miles in diameter or 
may sometimes coscr a continent. The high pressure of anticjclonic 
areas causes the winds to blow outward in all directions. These out- 
blowing winds naturally move toward the low-pressure areas of the 
cyclones Both anticyclones and especially cyclones arc carried forward 
in the general drift of the westerly winds. Sometimes the center of a 
cyclonic storm mo\es 1,000 miles m a day whereas at other times it mot«s 
only a few miles. 

Tropical and Polar Air Masses 

During the last few decades measurements of temperature, winds, and 
pressure m the upper air by means of hues and balloons have shown that 
cydonic storms arc the result of the coming together of two distinct types 
of air masses One type is tropical. It comes from oceanic regions in 
low latitudes, and moves toward higher latitudes. Tropical air masses 
of this Imd are ttarm and moist. The)' consist of the hind of air that 
people in the United States ate familiar with when south or southeast 
winds blow before a storm. When such air is cooled by rising, by teach- 
ing higher latitudes, or by coming m contact wnh cold land, irs moisture 
condenses into fog or cloud, and ram usually (alls. The other type of air 
mass consists of air that has become cool and dry at a high elevation over 
continents and in high latitudes. Such polar air masses generally move 
toward the equator and often have also an easterly motion The cool air 
that comes with a west wind after a storm is of this sort. 

A cyclonic storm is formed when a polar air mass meets a tropical 
air mass. Of course they do not meet along a sharp line, for one type 
of air mixes with another even more easily than warm water mixes with 
cool Nevertheless, we know very well that before a storm we often 
notice that watm, moist air comes in from the south A warm, tropical 
front, as it is called, has swept in (mm the ocean far to the southeast, 
south, or southwest, as the case may be, depending on where we live. 
If a polar air mass is not too far away, the lower part of the tropical ait 
mass IS checked, thus causing the troj^l air farther back to pile up 
and overrun the front part of the tropical mass. This cools the part of 
tfie tropical air that has to me, thus kadtitg to clouds and rain. After 
a few hours, or sometimes after a rainy spell of several days, the polar air, 
being heavier than the other, pushes its way under the tropical air, and 
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sible, however, you could raise better vegetables and especially fruits 
than on the other farm. 

Why Equatorial Regions Hatv Two Wet and Two Dry Seasons. The 
central sc«ion of A73 illustrates the effect of the seasonal migration of 
the earth’s climatic belts upon nunhill. The shaded areas indicate the 
rainfall month by month throughout the year in \anous lautudes. To 
begin with the equatorial belt in the center, notice that m January there 
is less rain than usual. The sun is then so far south that the equator is 
under the influence of the northeast trades with their drying effect- As 
the sun moves northn’ard the abundant equatorial rams come with it. 
Hence the rainffill increases. It reaches a ftiaximum in Apnl or hfay, 
a month or more after the sun has passed Che equinox, for the seasons 
usually lag a little behind the sun. Then as the sun goes northward to 
the Tropic of Cancer, the rainfall once more diminishes. The belt of 
southeast trades swings over the equator and in July there is again less 
rain. 

As the sun and the accompanying rain belt move southward once 
more, the rainfall at the equator increases until after the September 
equInoT, only to diminish as the equatorial belt passes southsvard and 
the northeast trades again pres’ait at the end of the year. Thus at the 
equator, although there is no summer or svlnter, there are four seasons: 

(1) a relatively drier, but not dry, season when the sun is in the south; 

(2) a wet season when the sun crosses the equator northward; (i) another 

relatisely dry season when the sun is m the north; and (d) a wet season 
after the sun crosses the equator on ns tvay south. This type of rainfall 
with two wet and two drier seasons prevails with more or less modifica- 
tion in the equatorial regions of South America, Africa, and the East 
Indies. In spite of the two drier seasons, such a chmate has rain at all 
seasons. , 

U'hy Suhequatorial Reports Have One IVet and One Dry Season. In 
the two parts of A73 illustrating the conditions of rainfall m the trade- 
wind latitudes 10® to 20' from the equator, quite a different seasonal 
distribution is seen. These low btitudes are near the margin of the 
equatorial belt, and hence arc called suhequatorial. When the sun is 
far south in January it carries the equatorial rain belt with it, so that 
the southern subequatonal repons leccUe a hca >7 rainfall as appears 
in A73. On the other side of the equator, howeser, the souihirard migra- 
tion of the citmauc belts causes the drying trades to blow oicr the sub- 
equatorial regions and gises them a dry season in January, as is shown 
in the figure. Six months later the conditions are re^e^$ed. 

In actual practice the dr) season often has no rain at all for a month 
or more near the equator and for longer periods up to six or eight month* 
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one of the %vorst things that Arctic explorers have to face on the borders 
of Antarctica and Greenland. 


C, A Revolving Globe with an Inclined Axis 

How the Earth’s Revolution and the Inclination of Its Axis Affect 

the Climatic Belts 

If the earth’s axis were not inclined to the plane of the orbit in which 
the earth moves around the sun> the cbmatic belts would always remain 
in the location shown in ATS. Hence there would be no seasons. Since 
the axis is inclined, however, and the vertical rays of the sun migrate back 
and forth from latitude 23*A‘’ S to 2V/i° N, the heat equator, and with it 
a)] the climatic belts, migrate similarly and cause seasons. These, as we 
have seen, produce a profound effect upon man’s life. U the sun stood 
always at its most southerly position the climate of the northern United 
States would permanently become almost like that of the poles, and only 
people svith habits much like those of the Eskimos would be likely to live 
there If the sun stood alw'ays at its most northerly position, conditions 
would not be quite so bad, bur the heat of }u)y would prevail all the year, 
and people would become as inactive as those of the tropics 

The effect of the nugratjon of the climatic belts upon rainfall is 
especially interesting. It causes the rainy season to come in summer in 
some places and in tvinter elsewhere (A73), while still other regions have 
ram at all seasons. Thus it docs much to determine which regions are 
the best for farming Suppose you had a choice between a farm in 
northern Texas and one in northern California, each farm being in the 
center of a plain where the sod is excellent, but where irrigation is ex- 
pensive. Suppose also that you kneve that both places had the same 
rainfall, an average of 20 to 25 inches a year, and the same temperature, 
an average of about 60® F. for the year as a whole. In Texas and Cali- 
fornia there arc places of just this kind What kind of farming would 
you plan in each case and how would you expect to live? If you were 
wise you would ask the Weather Bureau at Washington for monthly 
ramfall records of each section You would find that Texas lies far 
enough south to receive abundant sununer rains while this part of Cali- 
fornia is m the subuopical belt of winter rams. Hence during the six 
months of the growing period from Apnl to September the Texas farm 
would get 16 inches of ram and the California farm only 4. Unless 
yesu touU. spend a large sum. to bnng water tw wsigaviwa l.Vns pasikMlis 
California farm would be of value chiefly as a cattle range, while on the 
Texas farm you could raise com and otlm crops. If irrigation were pos- 
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chief examples of this type. The people u-ho live there arc alwaj-s talking 
about the weather because it keeps changing. This is quite unlike the 
dry belts, where little is said about the weather, because u is almost 
always clear, 'nicrc the water supply is one of the chief subjects of 
conversation. The abundance of water at ail seasons in regions of cyclonic 
storms makes it posable for farmers to live everywhere. People do not 
have to be crowded into compact villages near a central water supply as 
they do in dry countries. In countries such as France, Germany, and 
Pobnd, to be sure, most of the people live in villages, even though they 
are farmers and have to walk a long way to their fields. In the United 
States, Canada, and Scandinavia, however, they live on their farms, even 
though they arc miles from neighbors. This has helped to make the 
people of such regions more resourceful and better able to take care of 
themselves than those of other pans of the world. 

Eivn Diitributhn of Polar PrMpitaaon. Finally, well toward the 
poles we find some precipitation throughout the year, but chiefly in 
summer, the winter being too cold. The amount is small because cold 
air cannot hold much moisture. 

Wih certain modifications due to the continents and their relief 
the rainfall of any part of the world belongs to one of the types shown 
in A73. \Vhen these types are understood one can easily judge of the 
probable nature of the seasons in any part of the world. Thus one can 
appreciate the effect which the seasons are bkely to have upon farming 
and other industries about which he reads, and also upon his own com. 
fort and pleasure if he travels in distant regions. 

Our Own Seasons and Weather 

The climate in tvhich any one of us lives belongs more or less closely 
to one of the types described on previous pages. It will pay to make a 
diagram of your local rainfall and temperature according to monthly 
averages, and find out how closely it resembles any of those in A73. An- 
other interesting thing is to take the daily weather record and plot the 
maximum and minimum temperatures day after day for one or two winter 
months and for a similar period id summer. The amount of variability 
from day to day is normally greater in wrinter than in summer. Such 
a diagram wnll also show how much the swather varies from day to night 
and from one day to the next in cloudy weather compared svith clear 
weather. The greatest changes usually come at the end of storms. An- 
other interesung feature is the size of the changes of temperature from day 
to night and from one day to the next in summer compared with winter. 

Examine also the precipitation record. How much of the precipitation 
comes in the form of rain and how much is snow? How much of the 
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farther away. The subequaiottal belts lie in such low latitudes that they 
have no cool season that can be called winter, and hence no spring or fall. 
They really have two seasons, wet and dry, and are well called the Wet 
and Dry Low Latitudes. Southern Mexico, northern Australia, and a strip 
of northern Africa south of the Sahara have this typ>c of rainfall. 

The Seasons of the Desert Belt. The third type of rainfall, tropical calms 
in our diagram, is that of the desert belts 25* to 30* from the equator. 
When the sun’s rays are vertical near the equator these latitudes in both 
hemispheres lie in the belt of subtropical high pressure or else on the 
borders of the tradcwinds. Hence they receive no rain. They are warm, 
or more often hot, at these times, because the sun's rays arc only slightly 
oblique, and the sky is unclouded. In January the climatic belts swing 
so far south that the northern desert belt may be touched by the edge 
of the westerlies, and hence occasionally receives a little rain. At the 
same time the southern desert belt is touched by the edges of the equatorial 
ram belt. Su months later the more cquarorial ports of the desert belt 
may get a little ram from the northward shifting of the equatorial ram 
bell. Thus while some dry regions have winter ram and others summer 
ram, a few have nvo brief periods of slight ram. This gives four seasons: 
(1) a slightly rainy winter with pleasant temperatures, (2) a hot, dry 
spring or “fore summer," (3) a hot summer svith a httle rain, and (4) a 
dry, hot autumn, or "after-summer.” Southern Arizona and central 
Arabia are examples of this type. 

W hy Suhtropseal Regions Iiai>e One Wet and One Dry Seaton. In the 
next diagrams we come to the subtropical regions Here in lautudes 
30® to 40° the belt of high pressure and aridity rules during the summer 
of each hemisphere, while m winter the belt of westerbes swings equator- 
ward and gives ram from frequent cyclonic storms. NoUcc how the 
shaded areas of A73, representing rainfall, are really the same for the 
two hemispheres in this and all other belts except that the seasons differ 
by sa months in their tunc of arrival. Thus the subtropical rains of 
the northern winter m January eorrespxmd to the rains of the southern 
wnter in July. California and such Medrtctranean countries as southern 
Iialy, Greece, and Palestine, arc good examples of the subtropical type 
in the northern hemisphere, as are Cape Colony and central Chile in the 
southern hemisphere. 

The Seasons of Temperate Regnas The next diagrams represent 
the fortunate temperate regions where westerly winds and cyclonic storms 
presail, and there is plenty of prccipitanon, that is, cither rain or snow, 
at all seasons. There die seasons depend mainly upon changes of tern 
perature rather than rainfall The northern and eastern United States 
and Western Europe, together wdj Jafan and New Zealand, are the 
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5: DisOKS the probabte seuaaa) throughout the yesr in the foliating 

latinideson a globe entirely co^cred by the ocean: 10' N, 20* N, 30* S, 45* N, 6o‘ S 
Draw diagrarm shouing how the nioEall and temperature noutd vary from month 
to month in each latitude 

6 . Draw diagrams iUastratiag the seasonal march of temper a ture and precipita- 
tion, that it, the condiUotu from month to month, in pbcQ bating the temperature 
and preapitation sho\\n In the table on the preceding page. 

Locate each of these pbcea in its approumatc latitude on a globe covered entirely 
Hith water, and describe tlie lemperatiffe; pressure, words, and ratnfall 0/ the zone 
in which It lies. For help in this use A87, ASS, A92, Aioo, Aioi, and A107 

7. What Would be the prcbable clunaac condiuons of your own home if the 
earth neither routed nor reioKed around the sun’ What would be the probable 
result if the earth retried around the stin but did not route’ 

S. Plot rainfall and temperature curves of four places of which you know the 
climate by otpenenee. Give ten pracacal results of the tcasonal changes of climate 
In these places. 

9. In order to prepare tor the study of climate in a bter chapter, begin a waiber 
rerord as indicat^ in Exerase 1, Chapter W 1 . Abo, tecure copies of the daily 
weather map for the nest three or four months. Study these to see wfaetber you cut 
detect any inSuencea of coodoeots and oceans. 
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ume do clouds cover ihe sV.y? Hmv frequent arc fog, hale, thunder* 
storms, and ordinary rains? U there much dilTcrcncc in the amount of 
precipitation m summer and wincer? What ts the largest amount that 
ever falls in one day’ Since records began to be kept in your vicinity, 
wlut jears, months, and days have been the hottest, coldest, driest, most 
rainy, or most extreme in other ways’ What is the greatest change that 
ever occurs from night to day or fresm one day to the next? How long 
j period of almost uniform weather docs your home ever have? 

All these questions can be answered if a long weather record is available. 
Many of them can be answered, in part at least, if each class in human 
geography keeps its own weather record, and hands it on to later classes. 
A weather record of one's own, kept at home, almost always proves 
interesting. 

QUESTIONS. EXERCISES. AND PRORLEMS 

r How hsj Jhe «Miher ever lerved *i a barner to your movement* in July? 
in January? m March* in April? 

a What relation has the wind to the fact that «he best residential seclioni of 
many manufacturing eiues of the Uniied States he m t!>e w esiern quarter of the city? 

3 In nhjch clinuuc zone ivooU power from umJmillr be mocf relitbfe? 

4- Trace a map of the Atlantic Ocean and iniert the route of Columbus on hil 
first vovage to and from America Add arrows to show the direction of the winds 
m the climatic belts which He traversed What relation was there l*tween the winds 
and hw success* Find out about the duration at nrU at the locatiort of hit return 
voyage and of later voyages, and determine die relation of these facts to the w inds 
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CHAPTER VI 


THE CLIMATE OF CONTINENTS AND OCEANS 

A. The Etfect of Lasd asd Sfa 

How Oceans and Continents Influence Temperature 

The simple arrangement of the climatic belli considered in the previous 
chapter and shown in A73 roust now be modified to show the influences 
of (a) the distribution of land and sea, and (i) mountains and plains. 

The land and the sea diflet greatly in climate. Land, as we have 
seen, becomes hot under the sun’s rays much more rapidly than does 
water, and likewise cools much more rapidly. This is evident to anyone 
who goes to the seashore either in summer or winter. In June a dweller 
in Minneapolis may lease his home at a temperature of 90® for a trip 
to Europe. Three days later in the same latitude on the Atlantic he may 
want his overcoat in a noon temperature of only 55®. The ocean tvater 
still retains something of the cold of winter. 

It IS not necessary to go so far, however, in order to note the con* 
trast between land and sea. Often the summer air is cool and bracing 
close to the seashore, while ten miles inland « is hot and depressing. On 
the coast of central Cilifornia at places stnh as hfontercy people jok- 
ingly say that tn summer they must go into the interior to get warm. 
The ocean is so cool and west winds blow from it so steadily that the 
thermometer stays between 55® and 70* even when there arc tempera- 
tures above 100® one or two hundred miles away in the great interior 
valley, where the land has yielded to the influence of the hot summer sun. 

In the winter the contrast is the other way. A boy from central 
New York, for example, may leave his companions coasting on deep 
snow in January. At Boston in the same latitude, he may find bare 
ground and not even any skating. This is not because Boston has 
less precipitation than central New York, but because it lies on the sea- 
coast and m winter is kept at a higher average temperature than the 
interior by occasional winds from the oceatt. 

Since the lands in summer become warmer than the oceans and in 
winter colder, the change froip one season to the other must be greater 
on the continents than on the oceans. This is illustrated by a comparison 
86 
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of A87 and ASS, which show what the a\crage temperatures would be m 
January’ and July if all the lands were at scales el. 

Marine versus Continental Climates 

(1) The Uniform hfarine Climate of the Lofoten Islands. Let us oim- 
pare an extreme marine climate with an extreme continental climate in the 
same latitude. The southern Lofoten Islands off the coast of Norssay, 
and Verkhoyansk, Oimekon, or some neighboring place m Siberia, pro^ 
ably furnish the greatest contrast to be found anysvhcrc between places 
l)ing at equal distances from the equator. Both regions are just within 
the Arctic Grcle. Yet m WTAter the winds blowing from the ocean present 
the Lofoten Islands from sufferuig the usual arctic seventy of such latitudes. 
Grass remains green and cattle arc pastured out of doors all the year. 
In summer, however, although the weather is milder than in winter, the 
temperature of the ocean is so nearly the same as in winter that the islands 
are raw and chilly. So cool is the air that pracucally no trees and crops 
will grow, and the people wear the same thick, warm woolen clothing, 
summer and winter alike. The great charaaensuc of the marine climate 
of the Lofotens is its uniformity. 

(2) The Extreme Range of the Continental Climate at V erhhoyans\. 

Verkhoyansk is so different from the Lofoten Isbnds that one can scarcely 
believe that both places are in the same latitude and no farther apart 
than Portland, Maine, and Portland, Oregon. At the Siberian town the 
range from the average January temperature to the average of July is 
120“ F., whereas in the Lofotens it is only 20“. Near Verkhoyansk the 
temperature has been known to fall to 90“ below zero. Almost every 
year it goes down to or *~S0“. In fact, the average for the whole 

month of January is about -~60“. It is so cold that a steel skate, so it is 
said, slips on the surface, because the friction of the skate on the ice does 
not melt the ice at all, and therefore the skate does not "take hold." 

Strange as it may seem, the summer is wanner at Verkhoyansk than 
in the islands off the Nonvegian coast. This, of course, is because the 
land of the coiuinental interior warms quickly under the summer sun. 
The average temperature in Julyr is 60“, or nearly as high as the highest 
ever known in the Lofotens, where the July average is only 51“. Tem- 
peratures as high as 85“ have been recorded at Verkhopnsk, and 75“ 
to 80“ is common during the long days of summer. Hence some trees 
grow in spite of the intense cold, and crops can be raised, although none 
will grow on the Nonvegian islands. To be sure, the ground never 
really thaw's. If a man digs down a foot or so in his vegetable garden 
in July or August be comes to frozen s<^, for only a thin layer on the 
surface ever melts. 
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Hard from the continents in xviater and in«’ard in summer. In A9I and 
A92 the arrows show how the tvinds blow during January and July. Of 
Course the direction may change from day to day, but the ascrage direc- 
tion is what is here shosvn. Compare the two maps. In January the 
majority of the wind arrows point obliquely away from the high-pressure 
areas of the interior of the northern osntinents. In July the arrows point 
similarly inward toward the areas of low pressure m the northern con- 
tinents. Thus in winter the cold dry air of the continental interior blows 
outward, whereas in summer the motst and relatively cool air of the 
oceans blows inward. These outflowing svuiter winds and inflowing 
summer winds are strongest in Asia because of its great size and its loca- 
tion in a latitude where the contrast between summer and winter is 
extreme. They are weak in Africa in spite of the size, for that continent 
lies largely within the tropics. 

Winds and Ocean Currents 

The movement of the wnnds causes a corresponding movement of the 
ocean waters. The currents thus formed carry ships out of their courses 
ndien the sky is cloudy and the true position cannot be determined. Dur- 
ing both World Wars they spread explosive mines far and wide to the 
great danger of shipping. Since the trades are the steadiest winds, they 
cause the strongest movements. On each side of the equator the trade- 
vvinds blow the surface water westward, causing what are known as 
the equatorial currents. If there u-erc no continents these would combine 
so that one broad continuous current would pass completely around the 
world. The continents, however, deflect the currenu either northward 
or southivard. In A94 notice that Cape Sami Roque In South America 
divides the southern half of the Atlantic equatorial current into two parts. 
One goes southward as the Brazil Current, nhiJe the other joins the 
•lonhcrn equatorial current and swings around northward into the Gulf 
of Mexico. 

Where the equatorial current comes out from the Gulf of Mexico 
between Florida and Cuba it begins to be known as the Gulf Stream. 
It is the strongest great ocean current that wc know of, the only one 
that moves like a great river. In the Straits of Florida it has a depth of 
2,000 to 3,000 feet, a width of about -W miles in the narrowest part, and 
a velocity of nearly 5 miles an hour. As it comes out into the main 
Atlantic, however, it quickly loses its riverhke quality and spreads into 
a broad shallow sheet which moves more and more slowly until Its 
rate is only half a mile an hour. There it is joined by other warm 
equatorial water \v hich has swung to the right from the tradewind current 
before reaching the Gulf of Mexico. Although the Gulf Stream keeps 
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away fo)ni the inuncdiatc coast of the United States, its influence can 
be felt as far north as Cape Cod. Because of its presence the water on the 
south side of that cape is distinctly tvarmcr than on the north, which 
makes quite a difference to summer visitors. When vessels sail from New 
York to Europe the passengers can easily detect the entrance of their ship 
into the Gulf Stream. The air becomes warmer, the ts'ater changes color, 
and jellyfish and other forms of life become more abundant. 

How the Atlantic Drift Modtfiet the Climate of Europe. As the 
Gulf Stream is driven eastward by the prevailing nestezhes it spreads 
out to a breadth of hundreds of miles and becomes the Atlantic “Drift.” 
On the eastern side of the Atlantic a part of the current turns south and 
finally rejoins the equatorial current, while part passes northeastward 
to the Arctic Ocean past Norway. In the North Atlantic the Drift 
spreads over the ocean’s surface so tndely that in winter the winds 
blosving from the Atlantic Ocean to Europe are much tvarmed, for they 
absorb some of the heat brought by the current from equatorial regioot. 
Hence the winter winds blowing from the Atlantic Ocean to Europe 
are \varmcr than those blowing from the Pacific to our own contment. 
This is one reason why the most progressive and populous parts of 
Europe are about 10°, or 700 miles, farther north than the correspond' 
ing parts of North America. ,It must be remembered, however, that 
the westerly winds from the North Adantic would give Western Europe 
a decidedly warmer climate than Labrador even though there tvere no 
Warm ocean current in the Adantic. 

The Effect of the Cold Labrador Current. Since the Gulf Drift pours 
part of its waters into the Arctic Ocean, a return current is caused. “Ihis 
cold Arctic Current creeps along the eastern coast of Greenland to 
Labrador and thence to New England. The Labrador Current, as it 
is called, is of considerable influence in causing the cast winds of New 
England to be cool and raw. Its presence explains why sca4j3thjng is 
so much less common at the summer resorts of Maine than on the south 
shore of Cape Cod, for example. 

It also eicpLiins the fogs in which the fisbennen on the Grand Banks 
of Newfoundland arc sometimes lost and perish. When south winds 
reach the Labrador Current they are cooled so much that their moisture 
condenses. This causes frequent fogs not only on the Grand Bankr of 
Newfoundland, but afong the coiscs of Nova Scods. The 

dangers of the Grand Banks are increased by icebergs. The Labrador 
Current brings great “mounwins of kc" southward from Davis Strain 
where they have broken away from the ends of huge gbciers that flow 
down through deep valleys on «be side of ^ high plateau of Greenland 
Not only arc the icebergs dangerous in themseJies, but their low rem- 
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peniture increases the fog. A96 is the official sailing chan of the North 
Atlantic for August. Notice how many foggy days occur near the Grand 
Banks. The dangers there are so great that» since the T»rj»/c was sunk 
by hitting an iceberg in 1912, the great Nonh Atbntic trade route has 
been lengthened a little to carry it south of the Banks. 

The Oceanic Whirls. Eadi of the other oceans, like the Atlantic, 
has a series of currents which arc kept circling around by the prevail- 
ing winds. The equatorial part of the Pacific w hirl, as it may be called, 
is defleacd northward like that of the Atlantic, but not to so great an 
extent. Nesertheless, the equatorial waters flowing northward along the 
east coast of Asia warm the mods sufficiently to make the east side of 
Japan distinctly warmer than the northwest side, just as the south shore 
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of Cape Cod is warmer than the north. Even in Alaska the effect of the 
warmine' of the water in distant equatorial regions can be felt In the fact 
'that on the south coast the harbors are free from ice in winter. Sitka, 
in lautude 57“ N, but with a inarine climate, has the same January 
temperature (32“ P.) as continental Oncintiati, ZS” fiirther south. In July, 
hoivcver, Sitka, waffi an average temperature of 55“, is 22“ cooler than 
Cincinnati. 

In the southern hemisphere the whirls of the oc«n currents go in 
the opposite direction bom those of the northern hemi^here. This is 
because the winds, as w e have seetv, arc deflected to the right in the north 
and the left in the south. Beyond the southern hmit of the whirls an 
almost unbroken current flows eastward encircling Antarctica. It adds 
its effect to that of the “roaring fijitics,” as the westerlies are called, in 
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making na\ igiLon difficult m one direction but easy in the other. Capums 
of sailing \essels who have to navigate in this region often prefer to go 
two or three thousand miles extra and travel around the world with the 
winds and currents rather than take a shorter course against them. 

The Indian Ocean has currents like those of the larger oceans. In 
that region, howescr, the monsoon winds blow in opposite directions in 
different seasons, and the currents arc correspondingly reversed. 


The Effect of Continents on Rainfall 

Why Continental Interiors Hatre a Rainy Season in Summer. The 
movement of the air, as we have already seen, determines how much rain 
a given place shall receive In summer when the continents form warm 
areas of low pressure and inbJowmg ivmds, much moisture is brought 
inland from the oceans. As the. moisture-laden air approaches the center 
of low pressure it gradually rises and finally produces clouds and tain. 
Notice how much larger the dark areas arc in AlOO, show mg summer ram, 
than those in AIOI, shomng ninier rain. Thu is especially noticeable Jo 
low latitudes which are reached by the equatorial rain belt, and on the 
east sides of the continents tn middle latitudes. Much more rain also 
falls m summer than in winter m the interiors of North America and 
Eurasia in these same latitudes, but the scale of the maps does not make 
this suffiaenily evident. Only in a few regions, such as the west sides 
of the continents in middle latitudes, is winter rain more abundant than 
summer rain. 

Because continental interiors receive more ram in summer than at 
any other season, central Kansas, (or rtamplc, gets 16 inches of rain 
m the sK monihs from April to September and only 4 during the other 
SIX months. If the Kansas rainfall were evenly distributed throughout 
the year it would not be enough for reliable agriculture. Luckily the 
continental low pressure causes ibc winds to blow toward the interior 
more strongly in summer iban at any other season, and hence as far west' 
as central Kansas the crops are usually well watered. In winter, on the 
other hand, the low temperature high pressure, and outbloiving winds 
cause the interiors of the conrinenis to be dry. Thus though ihe Dakotas 
arc much colder than New York State in winter, they haie far less snoir. 
This IS an advantage m some ways. It permits cattle to pasture all winter, 
and m the spring the ground is not awered with a layer of snow which 
delays the melting of the {r«t and thus prevents early plowing and 
planung. It is a disadvanUgc because in the spring and fall it makes 
the ground too dry for trees and often for crops. This is the main reason 
why the average yield of wheat per acre in the Dakotas, or Russia, for 
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sample, is only about half as much as in Mains, evsn though tho soils 

of Maine are poorer. rm . 

The Gn^t Seasonal Conlrasls oj Asia: ilensnans. The most CTeme _ 
effect of a continent upon winds and tainWl n seen ,n As.a tome 
of the great size of Asia the estreme difference between the h.ghot 
tempetatute in summer and the lowest in wmter may » 

in Steia north of the Amtic Circle, and to IM even in southern Pers 
and western tndia. The differences between the low presmre 
and the high pressure of svintet arc correspondingly extreme The vana 
uons of prisure naturally give rise to strong inblowing 
and outblowing winds in winter. These arc hest 'f 

ate called monsoons. In A91 one se» that in Janiury “ 

.Asia blow imvard (A92). _avn.e.N/sn in winter 

In India the alternatton between die ™ ! 

and the southwest monsoon in summer is J'™'’’ J, ® ^ 

^ple count upon this t- 

iSVseit rnTtotn'S^r 

die nordieast v”*-™ -t' ™“““ T 

:er,stbUXaS*: win’d bleS^^^^^^^ 

came back, with the breeze as favorable as on fae ™ , j 

the building ol the Suez Canal the winds 

to India also of the coral islands west of 

in both directions Even mw mainland and back 

“'St Slit;; ;::rrp“:;;it.t that they cannot make head- 

'^^^l^siLs, Monsoons tog « .“ts im» tly 
most important cfTcct of the the only part of the 

southern tip of India geu much L„d. Else- 

coumry where ihe northeast '« ^ Li,w Latitudes, 

where, because the country i —onle lontr for the summer 

d, ought ptesad. momh alter month and the people long 
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monsoon. Before it comes the air is burning hot. the ground is parched, 
and almost nothing will grow. Then the southwest wind begins to blow, 
the clouds gather, the sky is full of likening, the thunder crashes, rain 
tails, the air is cooled, and except in the Indus desert the land is ready 
for the seed. The people welcome the rams with feasting and rejoicing, 
for their timely coming usually gives promise of good crops. Contrary to 
ihe usual belief, the first effect of the summer monsoon rams is to restore 
the health of the sick, check epidemics, and bring the most healthful part 
of the year Later, when the wind becomes weak, but rain still falls 
heavily, the air becomes muggy and oppressive. 


B. Th£ Efftcr OF RsmF 

Four Ways in which Relief Affects Climate 

(1) How relief Infitieneet Tempercture. The effect of relief upon the 
four dirruuc elements— temperature, pressure, winds, and rain— is more 
easily seeit than the effect of bnd and sea. Almost eseryone knows that 
the temperature changes from the base of a mounuin to its top. At the 
base in a tropical country the air may be so warm that the lower slopes 
are shrouded in tree ferns, graceful palms, twining creepers, and other 
tropical growths. Higher up the vegetation consists of the broad-leaved 
trees of the temperate zone. At the top the air is so cold that wastes of 
naked rock he close to perpetual snow, like that which enshrouds the 
higher Andes even at (he equator. 

In tropical lands the temperature becomes more and more favorable 
to human acuvity up to a height of about 7,000 feet or more. Only at 
such altitudes does the air gain something of the stimulating quality 
which IS so beneficial to health and energy in temperate lands. This 
is shown in the location of the capitals of the Latin American republics. 
Most of them are at alutudes of 5.000 to 10,000 feet, Mexico City, for 
example, being over 7,000. Even Brazil has decided at some time to 
remove the capiul from beauuful Rio dc Janeiro to the interior on the 
Brazilian plateau. Similarly the sumincr resorts, recreation centers, and 
sanatoriums for white people in Indu ate "hill stations” at high altitudes. 
Sao Paulo, though only a httlc mote than 2,000 feet above sealevef, is 
just enough cooler than Rio de Janeiro to have a distinctly more bracing 
climate. This helps to ma^ people more vigorous than those of the 
capital. Such vigor has >ouid with the surrounding coffee plantations 
in bnnging prospenty and very rapid growth to Sao Paulo, and in making 
that City a center of revolutions as well as of local manufacturing. Simla, 
among the Himalayas, 7,500 feet above the sea, is becoming more and more 
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fully tlie summer capital of India. In the Philippines dunng the period 
of American rule the hiU stauon of Baguio has assumed a similar im- 
portance. Without it many American officials and their families would 
have been forced to leave the islands in order to recover their health. 

In high latitudes, on the contrary, the highlands are usually too cold 
to support many people. In Norway, for example, the central highland 
is inhabited only by a few Lapps in the north and a few cattle-keeping 


Norwegians in the south. 

(2) Relief and Atmospheric Pressure. The effect of relief upon at- 
mospheric pressure is felt directly in the difficulty experienced in breath- 
ing at high altitudes. It is also evident m changes of temperature and 
rainfall as one ascends. Up to a height of about 5,000 feet the decreasing 
density of the air, that is, the diminishing atmospheric pressure, dtxs not 
incommode the ordinary healthy person. \et even at that heig ^ ' 

person who runs or plays tennis often gets out of breath more speedily 
than at sealevcl. At 10.000 feet the air is so rare that, unless people 
have been born to it, they 'usually find that the effort to get enough 
oxygen from the rarefied air imposes a harmful strain u^n ffie hort. 
At stiU higher elevations human activity is much curtailed. Many low- 
landers suffer from mountain sickness, soroche, on first climbing so 
high, and never are so vigorous as they are u^en lower down, even 
though they seem to be acclimated. People who live pemancntly at 
such altitudes generally have enlarged hearts and lungs. Neverthdtts, 
when they climb an additional 5,000 feet they, too. often suffer « 
as lowlandcfs. The rarity of the air and the consequent bek ° >E 
have been more potent riian anything else in prcvcnimg one expedition 

after another from reaching the top of Mount Everest. . 

Low temperature, as vve have seen, also pUys its part m ^mg 
I«.pk ou. of high mounam,. Who. ai, r,» aod 
fc pressure upon i. rhminishes, i. cooU a. a defimre rate, ^s 
eoollug is re,iS.s.ble no. only for dre W remperamre 
but also lot the striking contrasts bettceen the tamfall of diSeren po 

ofamonnuinrange. We shall return to this in a niomelit. 

(3) Horo Ke4 C-l.nges tie Cot.e.e cf tie ir.adr One 
im^tan. tvays in tshich rebel influence donate ts *'"^*""5'™'"' 
of The ait. kis is because bigUands mouMatn '»ng«, 
often change the d.tection of enttents of air, and ptesm 
from blotting in protected places. For insanee^one of he ” ” 

book ha. had the Vnenec of clnnbing a h.gh mouna m pss a atamt 
absolutely still air, only to emerge into a violent P’' " . e 

bst reached. He has pitched his tent in still air at overturned 

tain vaUey only to be awakened bter by a roaring gab which ovemi 
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the tent. In the first case the lee side o£ the mountain was protected 
from the fierce wind of the other side. In the second, the air which 
became cool by contact with the mounuin sides at night drained down 
from the side valleys like irater. In the main valley it united into a river 
of cool air which took the form of a gale. In many valleys the direction 
of the ordinary winds is altered so that the air rarely moves in any 
direction except up or down the valley. 

Another noteworthy effect of mountains upon winds is seen in the 
difference of temperature of the same wind before and after it crosses a 
mountain. As moist air rises it cools adiabatically, as we have just seen, 
and therefore gives up ram. But when the atmospheric humidity changes 
from invisible vapor to water in the form of tiny droplets m clouds or fog, 

It gives up a great deal of heat— latent heat, as it is called. Accordingly, 
the air does not grow cold so fast as the adiabatic rate would lead one 
to expect. If strong winds bring such air down on the other side of the 
mountains it becomes warm again at the adiabatic rate. Hence, when 
It reaches its original level, « is warmer ihan when it started. In winter, 
at the eastern base of the Rocky Mountains, “chinook" winds of this 
nature, or foehn winds, as they arc called in the Alps, sometimes raise 
the temperature from zero to 40® m 15 minutes. They may be so warm 
and dty that they almost hek up the snow, evaporating it as soon as it is 
melted so chat it does not moisten the ground 

Examples of the Effect of Relief on Climate 

(1) The Riviera. The Rjvjera is the nzrtow and rugged strip of coast 
on which are located Nice m southern France, and Genoa in Italy. The 
Maritime Alps and the Apcnninc Range shut out the cold north winds, 
or warm them in the way just described. The Mediterranean Sea is 
always warm because the Strait of Gibraltar is too narrow and shallow ■ 
to permit currents of cold water ro enter from the Atlantic Ocean. Hence 
the Riviera coast north of the Gulf of Genoa rarely experiences frost even 
in January, while at Portland, Maine, in the same latitude, the ground 
IS sometimes covered with snow for five solid months. The Swiss and 
Italian Alps in similar fashion protect the Italian Lake region, where 
Lakes Maggiote, Como, and Garda arc frimous for their beauty. At 
their northern ends the lakes arc hemmed in by lofty, precipitous moun- 
tains. At the south, where they arc dammed by huge moraines of ancient 
glaciers, their lapping waves break against a mildly rolling hospitable 
land of farms and homes and pleasant prosperity. Near the lakes, as well 
as in the Riviera, lemons and olives grow in the latitude of Buffalo, or 
even St. Paul and Minneapolis. The mild winters and beautiful scenery 
of both the Riviera and the Lake region attract pleasure seekers and 
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invalids from all over Europe. Tlic presence of a great number of people 
with plenty of money and nothing to do has caused Monte Carlo, m the 
hide principality of Monaco, to become the most famous gambling resort 
in the world. All these results arc due largely to the fact that the Alps, 
by shutting off the winds from the north, prevent cold waves like those 
which in our own country sw-eep across the plains and sometimes kill 


the orange trees even as far south as Flonda. 

(2) India versus China. The Himalayas in the same way cause 
northern India to be warmer than the parts of China in the same latitude. 
For instance, Delhi, the capital of India on the Jumna, lies in about the 
same latitude as Hankow, the commercial center of China on the Yangtze, 
but its January temperature averages 58“ while that of Hankow is 39 . 

(3) Hoiv Relief Permits Orange Growing in Northern California. 
The effect of relief upon movements of the air and thus upon temper- 
ature can be seen both in great contrasts like that between India and 
China, and in small contrasu between places only a few miles apart. 
In California at the western base of the Sierra Nevatbs in a latitude as 
far north as Philadelphia, oranges ripen in many smaU valleys, although 
in other valleys close at hand they will not ripen at all. In fact the oranges 
ripen earlier in some of ihes^ northern vaUeys than in the region around 
Los Angeles, 400 miles farther south. All the venous reas^s for hi 
are connected with the form of the earths surface: (1) Th' 

face .he ebuAweet end .hu, receive abun^n. weim sumh.ne (2) 

are protected from cold tv.mer rvtnds Iron, the mtenor W the h gh 

Sterrat tmmedta.ely to the earl. (3) When a„ grows c^l at night i. 

tontracts and therefore becomes comparaurcly easy. cn , 

of remaining in these valleys and becoming so cool lh« 

the air drains away because of the relief. Its place is taken W * 

has not yet come in conmet wnh the cool earth and hence «'> -t”™ 

comparably -varm. Where Ac slopes are favocable dtere may be ^ 

although ice forms not fat away in the hollows where the c 
to rest WTterever there is danger of flow, "“i?™'' 
of air dratnage ,f .heir farms are on slopes. They plan F * 

and apple orThards, fm example, on Ac warmest slopes where 

’’ We'hav“'aIt'L°dy see"!, ihal Ac eHect of Lr! 

the air and thus upon remperalute “ j ^ and rlirn 

“nib tSi^ t"- - - 

73%o.v Rchr/ /«;l.rrnrcr W " 

Aside from c> clonic storms and the gre* c'l 
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the relief of the lands is the chief cause of rainfall. When a wind reaches 
a mountainous region the slopes force it to rise. As we have seen in the 
equatorial belt of iow pressure and elsewhere, rising air expands, cools, 
and loses part of its capacity to hold moisture. Hence clouds form, and 
ram or snow falls (A72). A good example is seen in the western United 
States The upper part of A106 shows Ae altitude of the land from the 
Pacific Ocean eastward to central Nevada. Where the westerly winds, 
laden with water from the Pacific Ocean, strike the low hills at San 
Francisco, the rainfall (loiver diagram) increases from 18 inches to 23, for 
the air rises and grows Cool. Beyond the hills the rainfall decreases a 
little, but on the slope of the Sierras, where the air once more ascends, it 
increases rapidly to more than 50 inches. Still higher the rainfall 
diminishes again, as is usual on the windward slopes of high mountains. 
This is because cool air is less capable of holding moisture than warmer 
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air. Hence a drop of temperature from 50® to 40®, let us say, causes much 
less precipitation than a drop from 70® to 60®, provided the percentage of 
humidity at the start is the same jo both cases. Beyond the mountains 
part of the Sir descends the eastern slope. The descent compresses and 
warms it, so that its capacity for moisture increases and it sucks up 
moisture instead of giving it out. Hence at the eastern base of the Sierras 
there would be practically no rainfall were it not for occasional cyclonic 
storms which raise the air to high levels. Thus Reno gets 6 indies of 
fain and Wadsworth a little over -4. ' 

Regions such as Nevada, lying to the leeward of mountains and 
sheltered from rain^iearing winds, arc said to be in the “rainshadow” 
Places in a rainshadow get little ram, just as pbces in an ordinary shadow 
get little sunlight. The cautshadow often causes deserts where sctaggly 
little bushes at wide intervals repbee the splendid forests which lie at 
the same altitude on the windward side. 
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(l>) WONDERFVL EFFECT OF HIMAIAYAN FOOTHILLS ON RAINFALL. Thc 
Khasi Hills, a hundred miles south of thc eastern Himalayas, furnish a 
remarkable example of the effect of mountains on rain. The southerly 
monsoon winds from the Bay of Bengal 200 miles away bring an abundant 
supply of water which is deposited as thc au rises over the lower slopes 
of the Khasi Hills, which are really jnounnins. At Cherrapunji, 4,000 
feet above the sea and 300 miles noricast of Calcutta, thc average annual 
rainfall is 466 inches. Compare this with thc United States east of the 
Mississippi where thc average is only a little over 40 inches. 

In 1861 the enormous amount of 918 inches, or 76V2 feet, actually fell 
at Cherrapunji. More than a third of this (372 inches) fell in July 
alone, and 4214 inches in one day. As much ram in one day as most 
Americans see in a year’ The heavy rains wash the soil from the slopes 
and leave naked rock, practically bare of vegetation Yet in the flat places 
there is a perfect tangle of trees and vines, and plants grow as much in 
a month as they do with us m a year, for even during the rainy period 
ther; IS some sunshine almost every day. 

On their north side thc Khasi Hills produce a ramshadow so that 
the precipitation promptly falls to 43 inches. Beyond this the rainfall 
again increases on the lovser slopes of the Himalayas, only to decline 
once more at high altitudes. There the air has lost so much moisture that 
It cannot give up much. On this Himalayan slope, as is usual on the 
windward slope of a mountain, the rainfall inereases only up to a certain 
level after which it decreases. Beyond thc Himalayas the air has been 
so robbed of moisture that vast regions m central Asia are deserts. They 
lie iti the world’s greatest ramshadow. 

Climatic Differences in Small Areas 

We are apt to think of climate as sorncthing which varies only m 
large areas, but actually there may be. different climates within 100 feet 
of one another If you doubt this, examine the plants on thc two sides 
of your own house or of some other where one side practically never gets 
sunlight and thc other gets practically all there is. In the spring thc grass 
on the north side may still be brown and the ground frozen when the 
grass on the other side 1$ green. Tulips will blossom several weeks earlier 
on the sunny side than on thc other. Jf nature is alJoived a free hand, 
the difference between thc kinds of plants on the two sides will be as 
great as the difference between average spots hundreds of miles north or 
south of one another. Every farmer knows that crops on a slope that 
faces northward mature later and are in less danger of drought than 
those on south slopes. Many know also that peaches, for example, will 
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glow well on a southwestern slope, but may be nipped by early frost on 
level land, and may not grow at all on a northeast slope. 

A windbrealv also creates a small area with a local climate diflerent 
from that of open fields not protected by trees. In the drier plains of the 
United States the crops withtn 100 feet or so of the lee side of a thick 
ron of trees often grow much better than those farther away, or on the 
windward side The trees check the dry, continental winds which dry 
up the crups and rum them when rain is scarce. The fact that trees 
thus create a local climate explains why the United States government 
has experimented with a Shelter Belt composed of lines of trees extending 
many miles from north to south on the border of the agricultural part 
of the Great Plains. There the protection afforded by such trees, pro- 
vided they are placed in hands close enough together and can be made 
to grow to sufficient size, may make all the difference between crop failure 
and a crop that is at least worth reaping. 

Many other kinds of local climatic differences can be observed almost 
anywhere. Some street corners in cities are wmdy most of the time. In 
certain protected spots around our houses, or on the sides of the hills, 
the flosvers bloom earlier or later than anywhere else. One of the author* 
of this book lives on a hiU about three miles from his office. Sometimes, 
on telephoning home, he has found that snow is falling there, although 
It IS raining where he is. Again, the direction of the wind is often altered 
by valleys. In almost any deep valley, and in many shallow ones, winds 
that blow up or down the valley are much more common than are winds 
of the same sort outside the valley but only a short distance away. On 
the shore of almost any large body of water there is a narrow belt where 
“water" breezes (like sea breezes) often blow on warm afternoons and 
“land'' breezes at night. Such examples of local climates, or local weather, 
can be found almost everywhere. 

QUHSTIONS.iXERaSES, AND PROBLEftfS 

1 From A87 and ASS find out the differetKC of temperature between summer 
and winter at biitude 40* N b (a) the central United States, (i) your home, 
(f) Kansas City, (d) the Bermuda Wands, (e) Irkutsk. In which place do you find 
the greatest contrast! The least? Wntc out an explanation, and illustrate it from 
other parts of the maps 

2 In order to understand how cbmate dirough its effect on vegetation inHuenccs 
the density of population, compare A87 and ASS with At^m and then A107 with 
A109, using the following methods* 

(j) In your notebook make a hst of regions where sparse population results 
from low temperature, as in northern Canada, from aridity, as in Arabia; from 
heavy rainfall combined wilh tropical heat, as in the Amazon Valley. 

(i) Make a statement as to the rebnve «zes of these three kinds of regions with 
scanty population. 
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(e) ^^Tut exceptions do you find to die sotemeot that "arid rcpons contaia a 
sparse population"? 

{d) How do you explain these exeepuoos? 

(e) WTiat exception do you find to the statement that “hea\7 rainfall combined 
with trof»cal heat causes a sparse population"? 

(/) How do you explain thesc^ 

3. (a) Using the same maps as in exerasc 1 make a list of regions where the 
population has a density of too or more per square mile, diriding the regions into at 
least four groups on the basis of temperature and rainfall. 

(h) Write a statement as to the kind of (anperature and rainfall most faiorable 
to 3 dense population. 

4. ^\’hy do the following conditions prevaiP In Ireland the January temperature 

rarely aierages below 40*. and Ulhng frost is rare. In July the average vanes only 
from 59* in the north to 62' in the south. In -Kamchatka, in the ume Utinides as 
Ireland, winter temperatur« of 4»* helo"' * 

July average as high as 64*. , . u t? 

5. Aim .hc»v. th= modt of Uc .n .ukh.. p»n. of ih= »orld From . 
oomi»risM of thi. mop A87, ASS. A.M. Aio. s oblo honog d,e 
foUemiog headings: 


A 1 

B 

C 

D 

Mode of Life I 

Regions where 
mode prw ails 

Temperature condi- 
tions: 

(1) srieter, 

(2) summer 

Rainfall conditions: 

(1) winter, 

(2) summer 


0» *0 b.™ of fhU ubio, ,h.. do TOO .ofot » » offco. of tfa... 00 
“t fI™ L obouoc m bool aod fmr. 

mine the type of equipment needed for a campng tnp in Cannes Delta- 

doriog d.?^ood.. of M.,, loo^ ».d 1^ M w pfr m ^ 
M Eoghdod, (d) ao 0=0..^ d ^* puJio »^“hoo0..ol 

Arizona; (g) Tomsk; (A) Hongkong. PromAiog 

would be the most pleasant, easy, and interesting, P travelers you would 

and other source, decide what sort of accommodations for travelers you 
find in the smaller centers of .r tanperature and rainfall w 

7. W A„a and A, .3 illustrate the “Korth Africa. Select 

typical parts of North Amenca and Eorasi^ as oossiWe of the fotlowiag 

(6) tropical interiors. the arproxinva'f te-’f-f'U'^ 

(*) Fo. =* dupoo. 0»lo . Z ATt froo 

and rainfall for och month. Explam -Inbe such a* is djv:ril<d in 

would he found in the same bomdc on a «mpLfied globe such 
Chapter V. 
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CONTINENTS AND COUNTRIES 


CHAPTER VII 

COUNTRIES OF THE NEW WORLD 
The Continents 

Ticir Ipcdicn. In the digram of human geography on 

page 4. the second heading under physical factors is "Laud Forms. Ihe 
major land forms are the great uplands known as connnents, between 
tshich lie the vast hollows of the oceans. This arrangement of consents 
and oceans is apparently due to the eatth’s slow loss of heat and con- 
sequent conttacuon. The earth’s suS crust cannot shrink any more 
readdy than can the shell of a nut. The only way to make a n“ 
less space is to break the shell by shoving it inward In similar bshion 
during untold millions of years the heavier parts o r r-r narts 

slowly fallen inward, forming die oceamc hollows. The higher parts 
that have not fallen form the lands. j ^ u .• r. 

At first glance there seems to be little system m Ac dismbuuon of the 
continental uplands and oceamc hollows. Nevertheless, a *0", 

diat the northern continents form an almmt complete <'“'1 
the Arctic Ocean. From this band three branchre 
(I) Nord. and Soud. Amerim; (2) Europe and Africa; and (3) to. me 
Malay Peninsula, and Australia. The Atlantic. Pacific. 
fill the hollows between the branches. Anrarctira nses where the 
contments would m«t if prolonged southward. a northern 

This distribution of the land, as broad 

cran and tapering southward tov^n^'ulio^" dominance is doe 

the northern hemisphere domiiwies the cTtremcs of 

parti, to the vast size of die land areas, ^,”0*00 

climate and ate subject to great vatiauons ^ animals and 

Hence Asia has been a gaeat thev^have moved outward 

presumably man- evolved, and from which Acy Mve 
to other continents in successiie waves of migtanon. 
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The fact that Asia joins Afnca and Europe and is separated from 
North America and Austraha only by narrmv bodies of water has helped 
greatly in spreading Asiatic forms of life all o%cr the world. The fact 
that four fifths of the lands of the northern hemisphere he between 
latitudes 30° and 60° and thus have alternate warm and cold seasons 
has stimulated the development of avihzation. Moreover, the continents 
are of such shape that they turn vast bodies of svarm equatorial water 
northward in the Gulf Stream and Japanese Current. This warms and 
improses the winters in northern and central Europe and to a less degree 
on the North Pacific Coast of North America, but docs not pamcularly 
influence the summers. One evidence of the favorable nature of such 
conditions is that all the "Great Powers’’ arc io this zone. On the other 
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hand, four fifths of the area of the three southern continents lies in regions 
too warm and monotonous to promote human progress. 

T/ie Ci^ti/tental Shelf. Although the continents differ greatly In 
shape, all have certain characteristics m common. One of these is the 
CMtmenul shelf, a submarine platform covered with water less than 
600 feet deep. East of the Americas it expands to a width of 100 miles 
m most pUces and to as much as 500 where the Falkland Islands stand 
upon It. Hudson Bay, most of Bcnng Sea, and large sections of the 
Arctic Ocean form parts of the shdL It extends far east of Newfoundland 
to include the Newfoundland fishing banks. ’The North and Baluc Seas 
he on the continental shelf, as do the Adriatic Sea. Persian Gulf, Yellow 
Sea, and much of the waters off the southeast coast of Asia. On the 
other hand, along the west coast of North and South-America, around 
Africa and off eastern Australia, the shelf is generally narrow, often no 
more than 5 or 10 miles wide. 
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If the ocean stood 600 feet lower than now, all these areas would become 
dry land; the continents would be much larger; their climates would be 
more continental and hence more extreme, less healthful, and less favorable 
for crops; and the deserts of the interior would be enlarged. In the past 
such an increase in the size of the rontinents has repeatedly been a factor 
in causing changes of climate which ha\e promoted the es olution of many 
forms of life, including man. 

In human geography the contmental shelf is important chiefly because 
shallow water permits light to penetrate to the bottom of the sea. Hence 
the sea floor supports many algae, ranging from large seaweeds to one- 
ccUed imcroscopic diatoms. The diatoms swarm on the sea floor and 
float by the billion as far down as there is sunlight. The algae and 
diatoms support innumerable microscopic shellfish and crablike crus- 
taceans, which provide food for little fish. The little fish arc the prey 
of bigger fish, and these are caught by man. Practically all the worlds 
great fishing grounds are located on the continental shelf {A116), espe- 
cially on ‘'banks” where the sea floor rises well toward the surface. 

On the outer edge of the continental shelf, the sea floor descends 2,000 
to 3,000 feet within a disunce of 2 or 3 miles, and then falls off more 
gently to a depth of about 10,000 feet. This slope, especially the steeper 
part, is cut into thousands of branching valleys and steep-sided canyons 
as if brooks and niers had flowed down it. An especially deep can>on 
lies at the end of a shallow uough which can be traced backward 
150 miles across the conunemal shelf until it joins the Hudson Val cy 
Such valleys occur off the mouths of the Congo, Indus, and many smaller 
ri>crs. They have been mapped by a device which measures dc^hs by 
means of the time required for an echo to come back from the bottom 
of the sea. There is much dispute whether these \alleys were car>ed y 
ri\ers at a time when the land stood much higher than now or m some 
other way. 


Structure of Continents 

Although tho comincuB d.fffr in s.zo anJ ahape, they have certain 
qnahties in common. Omitting Antarctica from all conndemuon m this 
chapter, the remaining continents tend to be Iriangu ar m s aj^. 
America, South AmeU and Africa taper no.ably from north to ouA, 
as does Greenland, die island most neatly contmenul m 
nhich is really a single continent, b also tnangnlar. Anstra ,a, alon 
is an except, oL Again, in all inhab.md conunenj^s, 

Greenland also, the average height is greater m e s , 50 “ 

north. In bo* Eurasia and North 

oontains a much larger percentage of lowlands than th P 
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In South America the Orinoco and Amazon plains form a far large 
portion of the northern pan of the continent than does the Patagonian 
pjun of the part south of latitude 40“. In Africa, extensive lowlands 
prevail m the north, whereas practically the whole southern quarter forms 
a high plateau Even m Australia the only high mountains, the stwialled 
Australian Alps, arc located in the southeastern province, Victoria. 

Another conspicuous fact is that each continent comprises two main 
mountain systems* with a plain or plateau between them. The Pacific 
side of the continents ten^ to be bordered by young, high mountains, 
while the Atlantic and Arcuc sides are bordered by older, more subdued 
mountains. Again, the general rule is that in high latitudes the seacoasu 
of all conunents are drowned to such an extent that they are fringed with 
islands in large number, and arc deeply indented with fiords, bays, and 
g:ulfs of all shapes and sizes. 

A Review of Countries 

Our primary purpose in this chapter is to refresh our memories as to 
certain basic but half ‘forgotten facts learned in the grade school. Although 
maps are the basis of geography, they are of little use unless studied so 
carefully that we know where countries, rivers, seas, mountains, and cities 
are located. Accordingly three chapters are here de\oted to a brief study 
of some of the most important facts about the world's mam countries. 
The chapters should be read with constant reference to the appropriate 
railroad map at the end of the book and with a relief map from a good atlas 
at hand.* 

English-Speaking North America 

Alas\a. Although Alaska js not a separate counlr}’ politically, it is 
a distinct unit geographically. On a relief map ui your atlas or on 
the wall notice how the northern continuation of the Rocky Mountains 
separates Alaska from the great ootthem plain of Canada. West of this, 
m Alaska itself, mounUin langes on both sides, with the Yukon lowland 
between them, present the standard features of a continent on a small 

»In these chapters each main pditicil diTisun m described separately, but this does 
not apply to sutes and ptovincea Mon-suburban auei of more than 100,000 populaoon 
m the United Sutes, Canada, and Mexico, and of roore than 200.000 elreii'here arc men 
tinned in addition to the main physical batutca The mam obiecuve is to remind the 
readers of the general gec^rapfau siualiiy cf each region and m menoos names which a 
wcH informed person ought to know The more familiar paru of the world receive 
rdaatcly shorter treatment than thoae Otat aie tea famdiar hut important Every student 
ought to have an atlas and «udy tl inienstvdy These chapters can most profiubly be read 
with a physical wall map before one , 
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scale. The Alaska Range on the south, toward the Pacific Ocean, is 
young and high, rising to the highest level of North America (20,300 feet) 
in ^^c. McKinley, 300 miles west of the Canadian border. On the north, 
toward the Arctic Ocean, the Endicott hfountams arc lower than the 
Abskan Range and more mature in topography. Alaska resembles a 
small continent also in having greater extremes of weather m the interior 
than on the coast. The summers at Faiihanks on the Tanana branch of 
the Yukon arc warm enough for hay, potatoes, and other crops, although 
these arc often spoiled by early frosts. The inhabitants of Alaska, how- 
ever, live mainly in the forested south where winds from the ocean keep 
the winters far warmer than in the interior. Mining among the mountains 
and fishing along the deeply drotvned coast with its many islands oflcr 
the best opportunities of making a living. Few pcop e, owever. arc 
found in the tundra<overed north, on the long Alaska Peninsula which 
extends soulhwestward toward the Aleutan Isbnds, or on the bleak coast 
of Bering Sea. The volcanoes of the Alaska Peninsula 
othen) join with earthquakes to furnuh evidence that the Pacific Coast 
b a youngs unstable part of the world. 

Canada , c j i 

Canada rapeata many famrea of AUska on a larjtr scale, 
dtonmed is thTbeauuful ssooded n-est coast and so many 
.hat one can.aail on a superb ,ns,dc passage (mm Tacoma “ 

Juneau and Sitka in AlaVka. Wore the «h.te man fchmg 

tribes o( the Queen Chatiot.e IsUnds stere among *e 
Ameriean Indians. Today Vancooset Island, ssith Its mild, eon siandy 
humid climate, aud its little city of Vietona Pf'"“ ^ 

‘English” scene in Ametiea. High mounmms limit >'= ™ 

to a narrow strip and present this English qua it> o „ 

from penetrating far inland. The ssoorieti young include 

steeply from .he eoarr, and .he lofuer Canad.an Rrxik.e , s hr* rnd d 

dte Mkirk and S.rkine range, (anher rnlanri, are 

kind ef young mounums. They interpose an 

the coast and dre great plain of .he inrmor ''''“t P”"' 

Aiherra, SaskarehLn.’and d rh^ a^sTotTk be 

ference in climate between Bt.tjsh jil„Va aS the inlerior. 

even grearer than that between .he south , grea. 

Eart of .he Canadian Rockies, a ™ w i, has a rhoroughly 

ttheareounrryini.ssou.hernpa... d h ssanrer. The 

'ominemal climate, warm m summer a Yukon through centra! 

^bckenzle River flows through it. just as docs the ^ ukon mr g 
Alaska. 
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The eastern edge of the plain is bordered by large lakes— Great Bear, 
Great Sla\e, Athabaska, Reindeer, Winnipeg, and Lake of the Woods. 
Like Lake Superior and the other Great Lakes farther cast, they form a 
chain along the edge of a rough old mass of mountains called the Canadian 
Shield This shield extends around Hudson Bay to Labrador, and is con- 
tinued north m Baffin Land. Although nmvherc very high, and in large 
areas smoothed down almost to a plain, as befits the ancient, well-worn 
type that faces the Atlantic and Arctic Oceans, these mountains form a 
rough, rocky region, which ts ofieo quite rugged. The iccshect scraped 
away most of the soil, leaving the bare bones of the country exposed. The 
large lakes around the border and thousands of small lakes within the 
shield indicate how much work the iccshect did. 

Fortunately for Canada the St. Lawrence River has carved a great 
Valley across the eastern part of the old mountains, thus separating the 
Canadian Shield and its Lautentide Mountains (east of Montreal) from 
the Appalachian System, which begins m southeastern Canada and extends 
to Alabama. The St. Lawrence Valley both gives an open passage to the 
sea and provides a fertile, though narrow, lowland. That valley and the 
lowland triangle between Lakes Ontario, Erie, and Huron’previdcs a 
home for most of Canada's people m the provinces of Quebec and Ontario. 
A separate and much smaller group of Canadians lives east of the Ap- 
palachian Mountain System m the lowlands of Kew Brunswick, Nova 
Scoua, and Prince Edward Island, (he Maritime provinces. , 

The reason why the Canadians live ma)nly >n southwestern British 
Columbia, the wheat raising plains of the far interior, the Great Lakes 
triangle, the St. Lawrence Valley, and the little Maritime provinces is 
primarily that these regions ate warm enough for agriculture. Notice 
how Canada’s large ciues ding to the southern edge of the country. To 
begin with the older East, Quebec and Montreal are located on the St. 
Lawrence, Ottawa on a branch of that nver, Toronto and Hamilton on 
Lake Eric, Winnipeg m the Great Plains, and Vancouver on the west 
coast. Only small cues such as Halifax on the east coast and Calgary 
and Edmonton m the western plains he more than 60 or 70 miles from 
the United States. Even Edmonton lies only a little over 300 miles from 
the border. This concentraiion of population near the southern border 
IS clearly evident m the Canadian railroads (A566).* Even the road to 
Churchill on Hudson Bay pierces no more than 700 miles into the 

•At tie end of this book, befoiv the index, the reader will find 7 railroad map*— 
6 of the continents and one of the United SuKt. These maps also show international and 
state boundaries, together wth large cities so far » these can be legibly inserted tnthout 
inierferiog swih lie railroads These niaps sbonld he coiutaotlp snidied n-hde this chapter 
and the next two are being read , 
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Northland, Inhabited Canada Is merely a narrow band in the southern 
part of the countr)’. It is broken into four main sections by young moun- 
tains on the west and old mouniams on the cast. In Newfoundland, 
likewise, practically all the people Iise on the rclatiscly warm south coast. 
Although Labrador is famous as a fishing region, its deep fiords and 
craggy coasts are occupied by only a handful of people. 


The United States 

An interesting way to fix in mind the main physical features of the 
United States is to study the railroad map (A565). Beginning in the 
northwest wnth the Olympic Peninsula west of Puget Sound, we see that 
railroads do not hug the west coast, as they do the east coast. To find 
a through line from north to south wc have to go back 50 or even 100 
miles from the open ocean to the great valley which is occupied in the 
north by Puget Sound and continues south as the Willamette Valley of 
Oregon and then as the great interior valley of California. The Coast 
Range rises so abrupdy from the Pacific Ocean that, although railroa $ 
cross it from cast to west, no railroad skirts the immediate coart c'^cepj 
b the far south. Thus Seattle and Tacoma m Washington, and Portland 
on the Columbia Riser in Oregon, have their roam connecUon with San 
Francisco (Oakland) and Los Angeles through a long wining inland 
railroad with mountains always m sight on each side. Only in southern 
California is there a coastal railroad, the one that passes through Los 
Angeles and gives San Diego its only connection with the north from 
the main railroad many little branches start toward foe mountains but 
do not get far because of steep slopes and scanty populaUon East ot tms 
main north and south railroad the location of the Cascade Ran^ m fo 
north and foe Sierra Nevada farther south can be clearly picked out m 
A565 by foe scarcity of railroads. Only at nine places in the entire 
miles from north to south m the United States do railroads ctoss these 
ranges, and only at two places in Canada. Such high mountains arc 

of’foc Sierra Nevada and Cascade Ranges of a rad- 

road system runmng north and south at the eastern base of fo « mou 
tains can be seen. The road is incomplete, however, because =t”d uy, ^.o 
the rainshadow of the Sierra, keeps the populauon ^ ^ 

do not pay. Notice foe disconnected region 

h-’ote next the pattern of foe railroads m the 

hetWTcn foe Sierra Nevada and the Rockies. Ther plateau 

«« and west. They often wind most Ky 

l<twecn foe two main ranges is broken^ diagonally^to permit 

the valleys of rivers. Two lines cross the plateau diagonally t pc 
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Seattle and Portland and the state o£ Idaho on the north, and Los Angeles 
and southern Nevada on the south, to reach Sale Lake City in Utah and 
connect with lines that radiate from there eastward. Many little branch 
railways run to mines 

East of the conspicuous railroad centers formed by Salt Lake City and 
by Spokane in eastern Washington the same kind of irregular, widely 
spaced railway pattern continues until the cast side of the Rockies is 
reached It does not pay to build many railways in high mountains. The 
eastern base of the Rockies is evident in the railway map because it is 
followed approximately by a railroad which begins in the far south at 
El Paso (Texas) and goes north through Albugucrque and Santa Fe 
(New Mexico), Pueblo and Denver (Colorado), and Cheyenne (Wyom- 
ing) to Montana. Irrigation from rivers that flow out of the Rockies is 
a great factor in building up prosperous dues and smaller oases that need 
this railroad to connect them with one another. Another oasis railroad 
comes into El Paso from the west. It lies close to the Mexican border 
and connects the San Diego oasts with the one formed by the Colorado 
River m the Imperial Valley, and with others in southern Arizona and 
New Mexico, including the main oasts of the Rio Grande at £] Paso. 

Farther east a new railway pattern is seen m the “High Plains,’* as we 
call them when we recall that I>envef lies a full mile above the sea, or 
the “Dry Plains," as we say when we take note of the fact that they lie 
m the great rainshadow of the Rockies. Here for an east-west distance 
of 300 to 500 miles few railroads run north and south in the western 
parts of Texas, Kansas, Nebraska, and the Dakotas. Nevertheless, at 
intervals of 50 to 100 miles railroads run cast and west. The short grass 
and sagdifush in this part of the central plains indicate dryness. This 
explains the absence of aties large enough to warrant the building of rail- 
roads except those that connect the &$t with the West. 

At about the 100th meridian west of Greenwich the railroad pattern 
suddenly changes from widely separated parallel Lncs to a close network. 
Here the rainfall is sufficient to support the tall grass of the prairies. 
Hence agneukure thrives, the pt^mlation becomes more dense, and the 
railroads follow suit. Prosperous commercial cities are located along this 
vcgctational border, or a little cast of it. A Texas group includes San 
Antonio, Houston with Galveston, Fort Worth, and Dallas. Farther 
north Oklahoma claims Tulsa, as well as Oklahoma City. The latter lies 
on the Arkansas River which comes from WichiU, a similar center of 
commerce in Kansas. Farther north along the Missouri River we find 
Kansas City divided between Missouri and Kansas, and Omaha in 
Nebraska, with Des Moines Cmher east m Iowa. Winnipeg in Canada 
on the Red River of the North belongs to this same commercial type. 
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These places arc too far west to be prominent in manufacturing but 
are centers of local trade from which cattle, wheat, and other farm products 
are shipped castw'ard. In A5® many of these cities form litde stars be- 
cause the plain permits railroads to come to them from all directions. 

Moving cast once more wo sec that in the northern parts of Mirmcsota, 
Wisconsin, and Michigan (around Lake Superior and the northern, portion 
of Lake Michigan) the railroads form a more open net than in the prairie 
belt that we have just examined. Here, in spite of abundant iron ore and 
copper, the population is sparse because the low glaciated stumps of old 
mountains have somewhat the same inhospitable quality as those north 
of Lake Superior in the Canadian Shield. The summers are warmer 
than there, to be sure, which is a help to crops, but the soil is poor and 
rocky, and agriculture does not thrive. At Duluth, however, on the west- 
ern bay of Lake Superior, and farther south at St. Paul and Minneapolis in 
kGnnesota, great cities have grown up, as is evident from the way in 
which railroads converge from all directions. South of Milwaukee, the 
chief city of Wisconsin, the raihvays become part of the extremely dense 
net which surrounds Chicago, the most wonderful railroad center in the 


world. 

Going on to the south and a little west past Peoria in Illinois we cross 
into Missouri and find that St. Louis forms another great railw-ay center. 
Southwest of it, however, an almost bare patch is conspicuous on the map 
because it has only a few railroads running across it frorn east to w est, and 
none from north to south. ThU patch shows how much effect even suen 
low mountains as the Ozarks have upon transportauon. ot^ too, ow 
dense the railroad net is just east of the Ozarks. Many railroads arc there 
forced to run close together in the valleys of the Mississippi and Arkans^ 
Rivers where Memphis in Tennessee and Little Rock ui Arkansas gather 
the traffic to themselves. Farther south the state of Mississippi only 
a fair number of railroads, while those of Louisiana are concentrated aloi^ 

■ the Mississippi and Red Rivers. New Orleans has been simv in deve o^ 

iag as a railroad center because it had no bridge across the hOssissippi 


Ri'er until 1935. . „ , „rA 

From Chicago aod Sh Louia a deme rAvay act 
to New Icscy and aouthen New England. The contmcn.al map ^ 
tWa d.at from Detroit a ahnilar net rnna norf. of ^ 

tke St. Intvtenee Valley. No«b <f Geand lUH" 

M.ch.gan’a ra.lnay net (A565) thina out, for farmmg and 

»»t auppon so dense a population aa doea ofchieagn. Not 

posing that there are many lailroada south an hiehlv fertile, 

»«ly is the country level and easdy traversed, but also 

“d large manufacturing cities are numerous. Indiana pp 
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South Bend, Fort Wayne, Indianapolis, and Evansville. The Ohio group 
is unusually brge — ^Toledo, Akron, Cleveland, Columbus, Dayton, and 
Cincinnati, with which ss-e may well put Louisville in Kentucky. Al- 
though Canton and Youngstown are in Ohio, they belong with the coal 
and iron cities of Pittsburgh and Erie in Pennsylvania and Wheeling 
in West Virginia. These Ust two, together with Cincinnati, Louisville, 
and Evansville, are cities of the Ohio River and its branches. 

East of the coal cities the railroads have to cross the Appalachians 
Those mountains, as befits the Atlantic side of the continent, are old and 
well worn, and not very high. Nevertheless, they cause the railway net- 
work in A565 to become a little thinner than m the plains. This docs not 
mean that the actual amount of Iraflic is less, but that more railroads are 
crowded together into the more favorable valleys. The Hudson and 
Mohawk Valleys, for example, carry a four-track railroad on one side 
and a double-track road on the other, but on a small map these appear 
as single lines. A huge tralKc crosses the Appalachians. In exchange for 
manufaetured goods and imports thousands of carloads of coal and food 
go cast to Washington and Baltimore in Maryland, \\ilmington in 
Delaware, Reading and Philadelphia in Pennsylvania, Trenton and 
Newark in New Jersey, and to New York Oty itself vrith its many 
suburban cities in New Jersey, ’New York, and Connecticut. 
north in New York State the Mohawk Valley route across the Appabchian 
Highland is used for traffic from DufTale through Roch«ter, Syracuse, 
and Utica to the group of ciues that includes Albany, Schenectady, and 
Troy. Within the Appalachians lie the hard coal (anthracite) cities o 
Sennton and Wilkes-Barre in Pennsylvania. Farther cast a heavy 
for New England railroads is created by Bridgeport, New Haven, V atcr- 
l>ury. and Hartford in Connecticut, and by the Massachusetts cities of 
Springfield, Worcester, FaU River, New Bedford. Lynn, Lowell. Boston, 
and its satellite cities such as Cambridge and Somerville, as well as by 


Providence in Rhode Island. , , , 

North of New York City the Catskill Mountains, the AdirondacU 
the WTiitc Mounuins, and then the wild, glaciated norihland cause the 
railroad net quickly to fade out in Vermont. New; Hampshire, Marne. 
SouA of Ibltimore and Washington it also becomes relamcly ihj^ 
«r«ial!y in the Appalachian mountains a few hundred miles tmm 
the coasL East of die mountains such cities as Richmond and Norfolk 
ca the James River in Virginb. Atlanta in Gcorj^. 
in AUhanu help to keep the taHroad net dense. W est 
the Tennessee cities of Knowtlle and Chattanooea on 

■ and N^hville on the Cumberland havx a similar cfTcrt. 

Mountains and the •Tidewater- riven of V.rpnia do not favor a ixnse 
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railway net. In the Piedmont strip at the eastern base of the Appalachians, 
where cotton factories are numerous, and in the lower parts of North 
and South Carolina and the rest of the Atlantic Coastal Plain the trafiic 
does not warrant so many railroads as in the prairies. Finally in Florida 
r iilroads are quite numerous on the west side to a point south of Tampa, 
but aside from the lines from Jacksonville to Miami the east side has not so 
many In a large southern section the presence of the Everglades and 
other swamps has thus far almost prevented the building of railroads. 
Such swamps add a final element to the conditions of relief, climate, and 
industry which influence not only the distribution of population, the oc- 
cupations, and the railroad net of the United States, but a great many 
ocher activities in addition. 

Mexico 

On a relief map of Mcuco most of the country appears as a great 
plateau more than 3,000 feet above scalevcl,with almost half above 5.000 
feet. In other words, we have here the high southern area which Is 
characteristic of a typical continent. Another outstanding fact is that the 
plateau rises toward the south. Alonghalfof the American border theaJti' 
tude IS under 3,000 feet, but southward there is a more or less steady rise, 
until considerable areas, especially just south of Mexico Citj’, lie above 9,000 
feet. Both the general high altitude and the rise toward the south are fortu- 
nate because they prevent the climate from being hot. Of course, there arc 
steadily hot districts along both coasu, but that is not where most of the 
people live. The following list of seven cities with more than 100,000 
inhabitanu illustrates some of the reasons why the Mexicans live on the 
highlands rather than the lowlands. The Mexicans are no more fond 
of really hot weather or of drought than we are. The tabic gives the 
temperature of the warmest month as well as of July because in much of 
Mexico the greatest heat comes in May, when the sun first reaches the 
zenith. Later months are somewhat cooler because the clouds of the rainy 
season shut out the heat of the sun. 

Only Merida is located near the seacoast, and it lies 20 miles from 
the shore on the peninsula of Yucatan. A similar list for the United 
States shows that more than a quarter of the large ciues are seaports, 
even though this country has a much shorter coastline than Mexico m 
proportion to its area, htoreover, die seaports m the United States include 
a large share of the greatest cities, whereas in Mexico they are little 
places with less than 100,000 people, such as Vera Cruz and Tampico 
on the east coast, and Culiacan on the west. This contrast illustrates a 
characteristic feature of tropical countries, namely, a tendency for the 
coastal cities to be merely seaports, while other urban and industrial 
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LoCATIOJf AKB ClDUTE OF MEXICAK CiTIES 



Altitude 
in Feet 

Popula* 

tioa 

Mean Temperature ° F. 

Precipi- 


January 

Warmest 

month 

Julj 

(inches) 

I. Seac(Xtst 

I. Merida 

Sealevel 

115.000 

73 

82 

82 

38 

11. lioTthernLtno Flaieau 
(Norfh 0} 2S‘ N) 

3 Monterrey . 

!,6oo 

140.000 

58 

82 

82 

*3 

111. iouthern tiigAFMeau 
(Lai 

3 San Luis PotosS . . 


100,000 

S5 

71 

68 

14 


6,000 

105.000 

57 

74 


26 

5 Guadalajara.. 


190.000 

60 

74 


41 

6. Mexico Cit> . . . 


1.100.000 

54 




7. Puebla 

7.100 

130.000 

54 





activities seek the highlands if such a course is possible. All the Mexican 
coastal cities have hot summers averaging 80* or more for several months, 
and the winters are as warm as the summers of the northern United 
States. . 

The table of Mexican cities also shows that Monterrey in the noi^east 
i* the only ether large city beside Merida which lies at an altitude be ow 
5A)0 feet, h is as hot as Merida m summer, but has a pleasant springlike 
temperature In winter. In most of northern Mexico, espccia y e pa 
^est and northiicsl of Monterrey, the raii^all is Lght, as is common i 
the interior and on the west side of continents in lautu « o ■ 
Because of this the vegetation is grassy or consists 
hmhes, and the western part is a desert. Agriculture is difficult without 
irrigation, and cattle raising is common. _ . , . , 

The tematUbk part of o„, te of M™c=u. coc. » 

Wlion with its five cities on she high southern part o cxi 
latitudes 19" and 25” N. They he on a high plate^"!''* " ““ 

ihnnesou, Wnconsin, and Michigan in size (200,«» ™ ^nsilv 

topulauon (nearly ll/XOm. b- '"J -bff'"” ir."';! nS; 
of the population on the Mexican plateau u es^ia y r , 

«! die many high mountains sueh as die volcano 

^cat its surface, and the still mom “™“°,J^/^f,‘„,ion lies partly 

have gnawed headward deep into Its sides. . v Lumfortable climate 

good volcanic or alluvial soil, but sull rainfall Among the 

in pfasse, temperature 
'^C'en diics of the high southern plateau evxn th 
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with a temperature more than about one degree higher than New York 
m July The coolest, on the other hand, is never hotter than the July 
temperature of Eastport at the eastern end of the Maine coast. The 
winter temperature is 1/ke that of the Adaatic Coast from Charleston, S. C., 
as far south as Tampa, or the Pacific Coast from San Francisco southward. 
A 1 isit to the high pan of We-tjco js pleasant at any time of the year, but 
espcculh m summer when the rams make the land green. The winter 
}> dry and dusty. The Mexicans themselves consider that Guadalajara 
and espcciall) Jalapa have unusually pleasant climates. A Mexican proverb 
says that the Jalapa women (jabpenas) arc the charmers (halaguenas), 
the reason being that they have good health and rosy checks. 

The railway map (A566) illustrates the ruggedness of Mexico, as well 
as the relatively low productivity and the low volume of trade. Four 
lines enter the country from the United States, but no line keeps close 
to the hot humid coast. The eastern line heads for Tampico on the east 
coast because Americans were formerly much interested m the oil there. 
The other three all head for hfcxico City and the neighboring cities such 
as Guadalajara and Puebla Many of their little branches have been built 
fay Americaiu or other foreigners to reach some of the many silver and 
other mmes for which Mexico, especially the northern plateau, Is famous. 
Only around Mexico City, however, i$ there even a hint of a genuine 
railway net such as covers the whole of the states bordering Lakes 
Michigan and Superior. The scarcity ©f ra Jroads in the south of Mexict^ 
m Lower California, and in a vast area northwest of the mam southern 
plateau is co'nspicuous. Extreme dryness m the north, the steepness of 
the mountain slopes m the center, and the abundance of dense tropical 
forests m the south and in the lowlands arc reasons for this. The htUc 
star of railroads around Merida at the northern end of Yucatan is interest- 
ing. That peninsula has a lowland topography not greatly different from 
that of Minnesota except for innumerable caves and hollows due to the 
dissolving of the limestone by running water. At its northern end there 
IS both a wet season and a dry season, so that agriculture is possible, and 
the henequen plant grows well. Therefore railroads have been built 
to bring this fiber to Merida Farther south the dry season becomes so 
short and the forest so huge that agriculture is very difficult and there are 
practically no mhabiunts aside from a few wandering savages Similar 
conditions ate found in British Honduras. 

Taken as a whole Mexico furnishes au admirable example of four 
kinds of handicaps which beset many cououies in low latitudes: (1) the 
dry, hot deserts of the northwest lacJuding Loiver California' (2) the 
steep slopes both on the escarpments up which one must go to reach the 
plateau, and on the many mountains that nsc above the plateau; (3) the 
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h«t and humidity of the lowlands; and (4) the extremely rank growth 
of vegetation in the forested areas, espeejany on the eastern lowlands and 
the eastern slopes where the trade wnds bring moisture from the sea at 
seasons which would otherwise be dry. Such handicaps arc so widespread 
in low latitudes that it is ts'orth while to get a clear idea of them here where 

first meet them. The contrast which they present to the high plateau 
with its moderate temperatures and rainfall, its easy agriculture, and its 
dense population is striking. 

Central America 

The little countries of Central America (A566) repeat the features of 
Mexico on a small scale. They are characterized by three main features- 
(I) The first is a northern, or eastern coastal plain. Everywhere this gets 
abundant rain in summer after ihc noonday sun has reached the zenith 
and then moves on toward the north. At other seasons most of the coastal 
plain gets some rain because the iradcwinds have to rise over mountains 
or plateaus on its west side. Thus the easitm lowlands and the eaitefti 
or northern slopes of the mountains behind them usually get ram at 
practically all seasons, and are covered with a dense tropical rainforest. 
Agriculture is didicult, although there is considerable good banana land. 

(2) The second part of these little Latin American Republics is a 
central elevated tract. In Guatemala, the most northern republic, this 
rises to a height of more than a mile and forms a plateau with mountains 
oa both sides. Volcanoes and marvelous lakes dammed by lava make 
the scenery unusually inspiring. Here, even more than in Mexico, the 
population is largely Indian. In Mexico, mesuzos, or people of mixed 
Indian and Spanish descent, predominate, but in Guatemala the majority 
arc pure Indians. Living as they do on a high cool plateau, they arc wise 
to wear thick woolen blankets. These are hot by day, but when the sun 
disappears and cool winds blow actoss the plateau, it is very comlorUDg 
to stick one’s head through a hole in a blanket and let the blanket hang 
down around one’s legs. 

How important the high part of the country is may be judged from 
the fact that five of the seven capitals of Central America he at high alti- 
tudes, as appears in the following table: 


Couniry 
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AUilttJe 
o} Caf^aJ 

Pepulalion 
^ Capiloi 

Pepulalton 
of Covaltj 

Pro fit per 
S^aaTiSliU 

Mexico 

^Texico City 

74 «» 

r.ioo.ooo 

19,000,000 
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t»,ooo 

9,400,000 

53 

Honduras 
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1,000,000 
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Salvador 

San Salvador 
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Nicaragua 

Managua 
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40,000 
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Costa Rica 

San JosS 
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74,000 
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(3) The fhjrd secuon of the Central American republics is the western 
or southern slope of the central mountains and plateaus, together with a 
smaJl coastal pjatn along the Pacific Ocean. Being protected from the 
rradewinds by the high land to the north and east, this section gets little 
ram during our winter when the sun is far to the south. In fact some 
parts are too dry for agriculture. Nescithcless, on the whole this section 
IS much more habitable than the wet eastern or northern slope, although 
not so good as the plateau. How great the difference is may be judged 
from the density of population in Salvador (121) compared with Hon- 
duras (22) The relief map shows that Salvador lies wholly on the drier 
south side of the mountains, while Honduras bes mainly on the wet north 
side, with access to the Pacific Ocean only at the beautiful island-studded 
Gulf of Fonseca. 

Nicaragua is unfortunate because the plateau breaks down in its tern- 
tory and is replaced by two great lakes, Nicaragua and Managua. The 
lakes interest Americans because they would form a maior part of an 
mteroceanic canal, if a second canal should be built to supplement the one 
at Panama. They arc not much help to Nicaragua. Most of that country 
consists of a densely forested low plain extending back 50 miles or more 
from the Atlantic Ocean, and of very rugged, wet, and heavily forested 
mountains which slope toward the tradewmds. The mountains are a 
great place for revoluuonary bands of the kind which American marines 
formerly tried to suppress, but they are of little use for peaceful people 
who wane to make a living. Bemuse of such conditions, the capital, 
Managua, is located only a little xvay back from the sea and only a little 
above sealevc! This helfw to make the government fneflicient, for the 
climate is enervating and disease is nfe. As a result of all these factors 
, Nicaragua has only 17 inhabitanu for each square mile. 

Costa Rica, like Guatemala, is fortunate in having a relatively large 
plateau and a greater length of scacoasc on the drier Pacific side than on 
the wet Atlanuc side. This has helped it to be more fully a white man’s 
land than any other Latin American republic until Chile, ArgenUna, 
and Uruguay ate reached in the far south. Negroes lise on the coast, 
as they do on most coasts of tropical Amcnca, but they have not yet pene- 
trated far into the highlands. 

At Panama the mountains break down unul they are only a few hun- 
dred feet high at the canal TTus feet as well as the narrowness of the 
isthmus helps to account for the location of the canal in that country. In 
spite of the slight elevation of the hills the climate on the two sides of 
Panama is quite different. Colon at the northern (Atlantic) end of the 
canal gets 127 inches of ram per year; Panama City at the other end, 
awav from the tradewmds, gets 69. Elsewhere m Panama the mounuins 
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regions In Central America only SaUadof lias a density of population 
equal to that of Cuba and the Dominican Republic, but such density is a 
small matter compared with that of Haiti, Jamaica, and especially Puerto 
Rico Only in a few other places such as ja\a and Hawaii docs tropical 
agriculture reicli any such high lesci of productivity as in Puerto Rico. 

The secret of this }i« jianly in the rainfall. In large parts of tlic island 
ahuiul.ini, but not excessive, ram falls during about eight months, and 
there IS a drier, hut not really dry, season in our Winter. On the south 
sale ihc <)rv scison is longer and more severe, but the difficulties arising 
frcini ibis are considerably diminished by Irrigation. Another factor h soil 
of unusually good quality sferiscd from sofeame rocts and limestone. A 
third factor is greater care m cultixatior dun is given in most pans of the 
tropics. The fact that sugar and other plantation products grow especially 
well has been an element in promoting good cullis acton. 

Still another factor is that compared wiih tropical people in general 
the Puerto Ricans arc gtxxl workers. A location far out in tlic ocean helps 
to give Puerto Ric.mi vigor because it permns the traileuinds to blow 
freely. A location close to the border of the tropics brings the Isenefu of at 
least a "cooler" season, even though th-s season is as warm as the summer 
of the noribern United States. Where people work well the population 
lends to become dense. In studying iruptcal counirin, » must be remem* 
bered that only m a few smalt and espcciilly favored areas is it possible 
to have any such profusion of crops and any such density of popukition as 
in die West Indies, and al)o«e all m Puerto Rico. Unfortunately, how* 
ever, the density of the popuhcion Is so ottremc tiiat great pos erty prevadt. 

Even where the population is dense the tropical type of development 
does not especially foster large cities, San Juan, the capital of Puerto Rico, 
has only 137,000 pcoplej Port au-Pr>ntc in H.uti is considerably smaller. 
Santo Domingo m the Dominican Republic and Kingston in Jamaica are 
only half the size of San Juan. Havana m Cuba, however, is an excep- 
tion. Aside from Mexico City it is the only cwy of more than half a million 
people m all of Latin America uni, I R,o de Janeiro is reached in Brazil. 
Its size ,s due partly to the great sugar industry of Cuba, partly to a Joca* 
tion on a much-itavelcd water route from the northeastern United States 
and Europe to the Gulf States and Mexico, and partly to fame as a tourist 
center. 

South America 

South America is a delight to the geographer because it furnishes so 
clear an if/ustration of a ‘Itypical wntment," ( 1 ) One of the typical fea* 
tures 15 a lofty western cordillera, or senes of young mountain ranges and 
plateaus, rising steeply from the Pacific Ocean. The youth of this cor 
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dilltra of the Andes is evident from the abundance of volcanoes and earth- 
quakes and from old strands of the sea hundreds or thousands of feet above 
the present coast. (2) A second feature is a great central plain. This 
begins in the Llanos, or level grassland spreading widely on both sides of 
the Orinoco River. It is conunued in the Selvas, or great forested plain 
of the Amazon, and in the scrubby Gran Chaco of the upper Paraguay 
River. It then passes into the Pampa, or prairie-hke grassland of Ar^n- 
tina, and finally into the short grass of Patagonia. (3) A third typical 
feature is a double eastern highland. Part of this between the Orinoco 
and Amazon rivers forms the sparsely populated and little-knowm high- 
bnds of southern Venezuela and Guiana. The mam part occupies all of 
Brazil south of latitude 5“ S and east of the Tapajoz and Paraguay rivers. 
O) In addition to these three large features a smaller typical feature is the 
depression of the southern end of the continent. Hence the coast south of 
Utitude 40“ is deeply indented, especially on the west side where there 
arc hundreds of islands in Chile. . « j 

Fhe Andean Countries. Venezuela, Colombia, Ecuador, Peru, and 
Bolivia form a group of tropical countries which lie asuide the Andes. 
AU aLke have their greatest population and most numerous cities at high 
elevations. The elevation increases as one goes from north to south, as 
appears in the following figures: 
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connecting the five Andean countries with railroads running 
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inland from the ivest coast but end abruptly at the foot 
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TTic absence of railroatls running dmvn the cast side of the Andes 
brmj;s out another simiUmy in all fi\e of the tropical Andean countries, 
bach ot them has a Urge eastern louland (southern in Venezuela) which 
IS almost umnbabiied and of hide use. The eastern slope of the moun- 
lains 111 c\tr\ case is covered with dense forest because plenty of rain is 
bruiigfit by tht tradewmdt. A few plantations have been started here, but 
they rarely pay because of the expense of carrying the products across the 
mounums or down the rivets to tnarl.e(. For the most part the slopes 
arc left ro a few wild Indians. Farther cast the great lowland forms a 
grassy plain or savanna m the Llanos of Venezuela. In the Amazon 
section of Brazil, however, it is covered with “selvas," the finest Kind of 
tropical rainforest full of huge trees where parasitic lianas liang down lihe 
green ropes. In southern Brazil and Bolivia the rainforest gradually gives 
tvay to a scrubby, dry forest where irecs that suggest a peach or apple 
orchard are scattered about among tall grass. 

Going bach now to the west coast, wc find that it is the most diverse 
part of the Andean countries. It vanes from huge rainforest and the 
densest tropical jungle to utter desert where one cannot sec a single plant 
for miles at a tune. Along the Caribbean Coast and on the Pacific Coast 
as far as Guayaquil, the port of Ecuador, forests prevail, often scrubby on 
the north, but generally dense on the west. In Ecuador, just south of 
Guayaquil, there is a sudden transition to the driest kind of desert. This 
continues as a narrow strip along the western base of the Andes for about 
2,000 miles to central Chile. The desert is due partly to the fact that trade- 
winds from the east arc cut off by the high Andes, and partly to the cold 
Humboldt Current that /lows northward along this whole ctast. When 
winds from its cool water teach bnd that is heated by the high sun of 
low latitudes, they arc warmed so much that they cannot give up moisture. 

Curiously enough this desert was the scat of a high civilization in the 
past, and is now the location of Lima, the capital of Peru. If we omit San- 
tiago, the capital of Chile, sibich lies CO miks back from the coast, Lima 
and its port of Callao 8 miles away form the largest city on the whole west 
coast of America south of Los Angeles. There arc many other small cities 
along this coast, and some large sugar plantations. Often the cities arc in 
pairs like Callao and Lima— a little, barren seaport connected by rail 
with a green oasis a few miles inland. Such cities and plantations evisl 
because the snowy Andes provide inigation, just as does the Sierra Nevada 
in California. The Humboldt Current makes this coast so cool that men 
wear woolen suits at all seasons. The people of Lima sometimes go inland 
to enjoy warmer weather. Of course there is Imie difference between 
summer and winter. 

The Cmanas. The Guianas— British (Demerara), Dutch (Surinam), 
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than the rest of the jear The constant heavy rain has much to do with 
the fact that, although these three regions arc the only parts of South 
America owned by Europe, they have only 520,000 inhabitants in an area 
the sue of the British Isles, Switzerland, llclgium, the Netherlands, and 
Denmark, which togith' r lu\c oscr 70,000,000. The few inhabitants arc 
largclv concentr uctl within a few miles of the coast. The rest of the 
country consists of dense forests, whidt become scrubby in the interior 
where the mtiuncains shut out the tradcssinds and create a rainshadow. 
There a long dry season alternating twih an evccedingly wet season pre- 
sents another kind of handicap. 

Biasil. A similar concentration of population near (he seacoast in 
Brazil (A567) illustrates the fact that South America, like c\cry other con- 
tinent, IS much more humid on the east than on the west. In latitudes 
where the coast of Peru has an intensely dry desert, the narrosv Brazilian 
coastal plain and the slope to the plateau behind it are drenched with rain 
and shrouded in forests. The tradewinds supplement the sohticial rains 
—that IS, the rains which occur when die sun reaches the solstice and is 
vertically overhead at noon This gives abundant rain most of the year 
and light rain for two or three months. The efTeci of this fortunate com- 
bination is evident in the concentration of population on the cast coast 
of Brazil, as appears m A367. Each dot there stands for 100,000 people. 
The benefit of this kind of rainfall is also evident in ihe following list of 
cities, arranged according to their location from north to south, begmning 
at the mouth of the Amazon. Unless there is some comment to the con- 
trary the ciues are on the seacoast; those which he inland are starred. 
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Although Brazil is much larger than the United States and has a shorter 
coastline, all but four of its fifteen largest cities are on the scacoast. Two 
of the others arc within 100 itulcs of the coast, and one is 200 miles away. 
Only Manaus is far in the interior, but ocean steamers can reach it on the 
mighty Amazon. Kot only is it one of the smallest atics m our list, but 
it is also declining in populauon. Compare this svith the United States 
sthere Chicago, Detroit, Clescland, St. Louis, and Milwaukee are only a 
few of the great interior cities. Note, too, that aside from Manaus the 
other three interior cities of Brazil are located well to the south on the 


plateau at an altitude of nearly 3,000 feet. 

Another impressite evidence of the way in which the 40,000,000 or 
more people of Brazil are concentrated near the sea is seen in the railroad 
map (A567). Only in a small southern section, with Rio dc Janeiro and 
Sao Paulo as the centers, is there any approach to a genuine railway net. 
In most places there arc no raiKva>s whatcsci. On the railroad map one 
can easdy mark out an elliptical area larger than the United States with- 
out including a single mile of either railroad or motor road. The reason 
for all this is primarily climate. In the first place, except in relatisely 
narrow strips the climate of the mam Amazon Basin is so constant!) 
rainy that agriculture is \er) difficult. Farther from the equator a hot 
enervating season of heavy ram alternates with a distressingly dry season 
which IS also hot. This combination also makes great difficulty for agri- 
culture, In the second place, the soil is generally very poor because tropical 
heat and moisture cause u to dcca> rapidly and the soluble plant foods 
arc washed away by the ram. Because of this many of the higher areas 
between the rivers arc covered mainly with grass and will not yield good 


crops. In broad areas near the rivers, on the other hand, the soil is often 
so waterlogged as to be useless. Accordingly the good parts of Brazil arc 
largely limited to two repons: (J) the coast, where abundant rain during 
most of the year is interrupted by a short dry season, and w here the soil is 
quite good; and (2) the southern part of Ac plateau souA and west of 
Rio de Janeiro and Sao Paulo. There Ac winter temperature is low- 
enough so Aat the dry season does not prevent Ac growA of such valu- 
able plants as the orange tree, coffee bush, and )efba mate wiA its holly- 
iike Lves from which Paraguay tea is made. 

Paraguay. The little country of Paraguay, tucked away between 
southern Brazil and northern Argentina, is far enough souA so that the 
Asadvanuges of Ac wet and dry dunate which prevails in Ac interior 
of Brazil between 10“ and 20” from Ac equator are somewhat rmtigated. 
It also has good soil in many places near Ae Paraguay, Parand. and oAer 
rivers. NevcrAeless. in an area Ae size of pre-war Germany, where Acre 
are 63,000,000 people, it has only about 900,000. Only one railroad pene- 
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tratcs this flat counu). It tomes from the south, although it might come 
from any direction so far the relief of the bnd Is concerned. The 
importance of the Paraguay Riser as a route of ua\el is indicated by 
several tiny railroads which ruri out from the riser north of Asuncion, 
the capital, where the mam line ends. 

Uruguay Uruguay is more fortunate than Paraguay because it lies 
farther trom the equator and near the sea. Its rolling plains and gentle 
hills present a most desirable type of topography. Kcscrihclcss, there, 
too. although the ram is quite well distributed through the year, there 
IS so much drought diat brge areas arc coscred svith short grass rather 
than trees and are not reliable for agriculture. So long as the populauon 
is not too dense this docs little harm, for the people can desote themsefres 
to cattle raising The rolling hills arc excellent for this, and the two 
million people of Uruguay raise an enormous number of cattle. In the 
south, where there is more ram, Uruguay is a pleasant agricultural coun- 
try Its capital, Montevideo, is a city of which any people might well be 
proud. The railroad net, however, is only about as dense as in northern 
Mexico, or the drier part of Texas. In fact central Texas and Uruguay 
are alike m many ways. 

Argentina If vve had no information about Argentina except the 
railroad map (AK7), we could at once tell a good deal about it. The lati- 
tude, 22° to 52° S, and the location in respect to the sea, tell us that the 
northern interior must be hot and luve ram only m summer, except among 
the mountains. The central latitudes, however, on the cast side at least, 
must have a fairly good rainfall well distributed through the year. The 
density of the railway net in this section indicates not merely that there 
are a good many people, bur also that they arc active enough and prosper- 
ous enough to do a great deal of business. The siratghuiess of the rail- 
roads, the way m which they radiate from Buenos Aires, and the paral- 
lelism of those that run farthest west indicate that this central region is a 
plain. The fact that most of the railroids end only 300 or -100 miles west 
of Buenos Aires suggests that the plain becomes drier as one goes west- 
ward. The way in which the Argentine railway net resembles that of 
the western United States and Canada on a small scale is most interesting. 

The scarcity of railroads south of latitude -W® suggests that for some 
reason that part of the country is sparsely populated. The latitude, how- 
ever, is not high enough to prevent agriculture, except in the far south. 
Some other handicap must be at work. Can it be the relief’ The fact 
that the few railroads south of the main railway net as well as west of it 
run nearly straight suggests that mountains are not an obstacle until one 
IS some distance away from the coast. We know from the relief map 
that such is the case. The further fact that all except one of the railroads 



SOUTH AMERICA 


139 


that htad wcsHvard co™ to on end mihont |o™ng At ra.Iroods .n Chile 
sugststs the ptestnte o[ some great bamer -ITie relief map 
Afs is the Andes Mountains. The one radmad sshich crosses Ae conti- 
nent svindt high oser the Andes to connea Buenos Aires the '''S'”""' 
capital, svith the chief cities of Chde. namely, the port of \ alparaiso and 
Ae capital, Santiago. Note the stay tn s.hich a ™ “1 

beginning to be built on the east side of the Andes just as on the east 
sa of t£ Sierra Nevada and the Rockies in the United States. It statu 
out in both directions from Ae fniit-raising city of Mendoza is here the 
trans-Andean line leaves the plain and emeu the mountains. 

The presence of the lofty Andes erplains iihy there are so = 

and railroads south of latitude m Argentina. The sinds in this lat 
tnde, especially in the southern hemisphere, bloiv V 

Hence they give up much moisture ishen they rise oicr the Andes in 
mXrChife but base little left nhen thev descend on the east side. 

TafAough there is plenty of lesci land = J-'* “X a'^b 

in much of Patagonia, there is not ram enough to support relianie agr 

^n«lTtl'ef.id.naei.im,a„d^^^ 

Kself and iu snburb^sellaneda t*- -re Am 
'''■°„rmdes" rPmaTa Tef toXeat g-a.n and catde city 

by tad fi„,lly far oorA to TucumSn, the center 

similar center at „[ the Andes. If one goo 

of an irrigated supt d.i ^ e.ttremcly 

isesnsutd from Buen ^ Mendra, 

Straight railroad betor 100^ people, is a famous fruit center. The 
with somewhat less ^ Pnj a large city is 360 miles south 

only other direction m w « another seapon. 

and a little west of Bue four smaller inland cities male cp 

Thus three a third of the country's entire 

tiJ” sS a ^ 

eighth in Bmzil, railroads, of Chile mimic those cf£- 

Chile. States is impressixe. From the utterlTd^n 

'rat:^A of aX in Ae far nmA ro Ae Gulf of Corcovadg.tere 
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Chile’s fringe of islands begins in the far south, the main railroad runs 
most of the way at a distance of 50 miles more or less from the coast. The 
reason is that in the north the nitrate beds, the few oases where there is 
irrigation, and almost all other sources of livelihood, such as mines of 
copper, siher, and borax, arc located on terraces high above the sea. 
Farther south, where the desert gives way to a climate like that of Cah- 
forma, a v alley beciveen the Andes and the Coast Range is somewhat like 
the great interior valley of California, It is a place where irrigation is 
feasible on a large scale. Here the vegetation naturally consists of grass 
and hard leaved trees such as grow in California and Greece, and the 
crops include wheat, oranges, and grapes. Still farther south where the 
islands become numerous, the climate becomes too cool and wet for crops. 
Hence coniferous forests, composed largely of the umbrella pine or 
auracaria, densely clothe the hillstdet. The population is very scanty. 
Between deserts on the north, the sea on the west, the steep slopes of the 
snowy Andes on the east, and cool coniferous forests and rain-drenched 
islands on the south, Chile has thus far found room for less than five 
million people. Its only large cities, Santiago and Valparaiso, lie close 
to the middle of the country and contain nearly one fifth of the population. 

From the population map (A144), the railroad map (A567), and a 
relief map jn an atlas, try to sum up the reasons why South Amerjca is 
so different from North America. The chief difference is that South 
America has its mam lowlands just where the equatorial climate is least 
favorable to human progress. Another significant difference is that the 
Andes rise so high that their ruggedness and their effect m shutting out 
the west winds make the continent almost uninhabitable south of latitude 
40® m the very part which otherwise might be most prosperous. A third 
difference is that m South America the populauon clings to the coasts, or 
to the plateaus, almost everywhere except in Argentina. The railroad 
map makes one wonder how long it will be before either a railroad or a 
motor road crosses the great blank equatorial tract, much larger than 
the United States. 

Australia and New Zealand 

Australia is the simplest and least habitable of the continents One of 
Its main physical features, just as in both Americas, is a mountain range 
extending the whole length of the Paafic Coast and rising toward the 
south. This range culminates in the Australian Alps where Mt Kosciusko 
rises 7300 feet In many pans, however, the range degenerates into a 
mere escarpment, or upward slope with a plateau some 2,000 or 3,000 feet 
high at the top. Streams that flow down the escarpment have cut deeply 
into the plateau. Hence in many places the well populated, but very 
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narrow ccastal plain is separated from the rolling wheat lands of the 
plateau by an almost uninhabited rugged region 50 to 150 miles wndc. 
In A57I one can sec this as a long open space EscWxen a coastal railroad 
and one farther inland between Brisbane and Sjdnej. Sometimes there 
is no coastal plain at all. Hence the railroad nearest the cast coast is inter- 
rupted between the ttvo great cities of S)dnej’ and Melbourne. The train 
from Sjdncy has to wind upward through the no-man*s land of the 
escarpment in order to run south on the pbteau. 

On the west toss'ard the Indian Ocean, Australia is bordered by a 
plateau which is lower and rises less abruptly than the plateau on the east. 
Near the center of the continent another plateau nscs m places to a height 
of about 4j000 feet. There the northbound transcontinental railroad 
comes to an end at a place almost too small to be called a tillage. Most 
of the interior, howeier, consists of a van plain corresponding to the 
greater interior plains of North and South Amcrtra. 

V^Both the topography and the btuude of Australia tend to make the 
couoir)' urunhabitable. The mountains along the east and west coasts 
keep out ocean winds which would bnng ram. The butude » such that 
most of the continent lies in the desert belt between 20' and 30' from 
the equator. The northern part lies in tropical buiudcs where there is 
generally too much rain when the sun rides high, and a long, sesere dry 
season the rest of the jear. Hence practically all the Australians lise in 
three pbces: (1) close to the cast and south coasts from the sugar-raising 
districts in latitude 13® to Adcbtde where a deep bay juts inland on the 
south coast; (2) on the eastern pbteau in the pans where a genuine rail- 
way net has begun to do clop; and (5) in the southwest corner near 
Perth. Between these two inhabited seaions the desert comes to the 
south coast in the great Australian Bight, and the train traiels all day 
among sand and gray-leased desert bushes. Nine tenths of Australia is 
practically uninhabit^ cither because of hot deserts or cxcessise contrasts 
between the wet and dr>' seasons in losv latitudes, 

The location of Austraban cities is as simple as the general physical 
structure of the continent. All those of any brge size are on the coast; 
each is the capital of a state; and each contains a surprisingly large pro- 
portion of the people in irs pnmincc. Brisbane, the most northern large 
city, has a third of the one milbon people in Queensland. The north- 
essMT} const of that state^is the only topical region where white m-a 
from northern Europe regularly engage in hard manual bbor such as ci- 
ting sugar cane. Sydney, the next city to the south, contains half 
pcoplc of New South Wales and is famous for the beauty of its drow^^ 
harbor At the southeast corner of the coounent Melbourne almos: ifni 
Sydney as a city of more than a imlhon people. It conums 55 perc—cc 
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the population of Victoria A similar rchtionship between city and sute 
presaiis as to Adelaide and South Ausvaha, but the number of people is 
only one third as great as m Victoria. Penb. w ith more than 200,000 
people, has nearly half the population of Western Australia. There arc 
ivso other Kustralian prosincev One is Tasmania, a billy little island ssiih 
only eight or nine iKople per square mile but with a gocKl ring of rail- 
roads. The other is the great, hot Korthern Territory ssherc there arc 
only one w hue ]ser5iin and four names for csery 125 square miles. 

hen y.e.!hnii. »irh i» two main islands, is often spoken of as if it 
ivetc closely eonnccicd with Australia. As a matter of fact, the distance 
from Sydney to Auckland is nearly 1,400 miles. Although New Zealand 
1$ about seven or eight times as densely populated as akustralia, it has only 
about fifteen people per st^uarc mile. So far as climate is concerned it 
might support ten times as many. TTie country is nets , hrm'ct cr, w hkh » 
one reason for scanty populanon. Tlien, too, &«ith Island and the south- 
western part of North Island arc so cxitcmely mountainous and rugged 
that they can never support many people. That is why railroads arc so 
scarce m A571. The mountains ate of the young volcanic type which is 
typical of the borders of the Pacific Ocean. Tlic concentration of popu- 
lation m a few cities is not so extreme in New Zealand as in Australia. 
Auckland, on a narrow neck of North Isbnd, is the only city of more 
than 200,000 popukition. Neseriheless, about half the New Zealanders 
Inc in cities of more than 20,000 population. The high percentage of 
city dwellers in both New Zealand and Australia is evidence of the pros- 
perity which people enjoy in a new country vviih a good clim.’te where 
the population has not yet become dense. 

Pacific Islands 

Between America and the big islands of Japan, the Philippines, New 
Guinea, and New Zealand, the Pacific Ocean is dotted with thousands of 
smaller islands, lying majnJy svirhin ibe rrt^s. Taken all together, the 
2,650 of them large enough to be named separately are about like our 
state of Washington in area (70JX)0 square miles) but only two thirds 
as populous (about 1,100,000). They arc divided into two distinct types, 
low coral islands, or atolls, and higher solcanic islands of all sizes from 
mere points of rock up to New Caledonia nonh of New Zealand (6,450 
square miles); Hawaii, the largest of the Hawaiian Group (4,210) and 
Viu Levu (4,111), largest of the Fiji Group. These larger islands arc 
comparable to our state of Conneaicut (5,000 square miles), but their 
popufauons are much smaffer, only OkOOO m New Caledonia and 400,000 
in Hawaii. One reason for such small popubiionj is that most of the 
volcanic islands are extremely rugged. On Tahiti a peak 8,000 feet high is 
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so steep that it has never been climbed. Large sections of many islands 
arc utterly uninhabitable. Morco\cr, people depend almost entirely upon 
agriculture or fishing; there is little commerce and practically nothing in 
the way of modern industry. 

The most important of iKc Pacific Islands are the Hawaiian Group, 
with fisc main islands close to the Tropic of Cancer and about 2,000 miles 
from Los Angeles and San Francisco. All are high, volcanic, and rugged. 
Their solcanic soil is fertile, but their value for agnculture vanes because 
of great contrasts in rainfall. On certain mountam slopes facing the 
tradewinds, the annual rainfall is about as high as m an> part of the 
world, for example, 242 inches at Kcanae Valley on the northeast side of 
Maui, w ith no month less than 16. Only 20 miles awav the annua! rain- 
fall is 2S inches, and six months have less than 2 inches apiece, so that 
agriculture is not profitable without imgauon- Even walhin the suburban 
area of Honolulu the rainfall vanes from about 10 inches at certain points 
near the sea to nearly lOO inches a few miles back among the hills. In 
some parts of Hawaii water from the wet, vv^ndward side is brought to 
the east side through tunnels under the mountains. Honolulu, on the 
dry south (leeward) side of Oahu, well toward the west among the 
larger Hawaiian islands, is the only large city among all the Pacific’s 
2,650 minor islands. A few thousand of its inhabitants are of European 
descent, but by far the larger number arc Chinese, Japanese, Filipinos, 
Puerto Ricans, and others who came to the isbnds to work in the sugar 
fields, and who ate now becoming pan of a curiously mixed group of 
new Amencans. Tourists love Oahu for its tropical vegetation and 
brilliant flowers, its sandy beaches with their sports of swimming, surf- 
board nding, and fishing, and its contrasts between marvelously produc- 
tive fields of cane and pineapple and rough cliffs and crags. They seek 
the larger island of Hawaii to see its vast craters and active volcano. 

The Hawaiian Islands extend northwestward 1,600 miles to Midway 
Island where the CAina Clipper comes to rest after the second leg of its 
long flight from Los Angeles. The nc.xt slop is at the little coral reef of 
Wake Island. Then another long leg brings the airplane to the higher 
island of Guam, from which the dipper flics to Manila. 

At Honolulu the air route to New Zealand and Australia turns almost 
due south and heads for Canton Island near the equator in west longitude 
irO*. Then, earmng znore w the west, ft goes to the large French island 
of New Cal^onia. From there the distance southeastward to Auckland 
in New Zealand or southwestward to Sydney in Australia is nearly the 
same From Canton it would be most interesting to fly southeastward 
acroK 6” of Utitude to the Marquesas blonds which arc ruled by France 
and are said to be sopreree jn the beauty o£ ihm prepk and thot scent,,. 
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Then one might turn southtrat again to Tahiti in the Society Islands, 
and finally southeast once moic lo latitude 25® where the famous little 
island of Pitcairn supports the descendants of British sailors who a century 
and a half ago mutinied in the warship. Bounty, and fled with Tahitian 
tvives to this small rocky speck in the midst of the \ast ocean. 

The natives of Hawaii, the Marquesas Islands, and Tahiu are Poly- 
nesians, a race famous for its beauty and for its marvelous ability as 
sailors and fishermen. The Maoris of Ness' Zealand, almost the onl)' 
uncivilized people that have been able to fight the svhite men on prac- 
tically equal terms, are descended from people of this same race svho 
migrated in open boats 2,500 miles from Tahiti. The Polynesians seem 
quite “European” in appearance and in many other qualities. They are 
very different from the negroid Melanesians who live m the western 
islands of the Pacific, especially the Solomon Islands near Nesv Guinea, 
and Nesv Caledonia and the Nesv Hebrides between Fiji and Australia. 

' QUESTION'S, EXERCISES. AND PROBLEMS 

z. Oa a good siaed oudine map insen in their proper places the names of all 
states, Cities, rivets, lakes, and mountains of the United States mentioned ia the 
texe Now put this map aside and take another which has no names. Without 
referring to any map, see how correctly )ou can (a) name all the states and 

(i) locate the cities of o\ er 250,000. 

2, On another outline map indicate the density of the railway net by the follow- 
ing shadings, dense, solid blue, medium or mixed, blue lines, sparse, red For 
each mam section of your map state the mam reasons why a speoat type of shading 
IS appropnate For example (1) the density in solid blue states may be due to such 
factors as manufacturing, plains, farming; (2) open spaces m states with blue lines 
may be due to physical features such as the Ozarks or Adirondacks, aridity, glacia- 
tion, sw'amps; and (3) scaraty of railroads may be due to such factors as mountains, 
aridity, high plateaus. 

3 Repeat Exercise i for the provrnces of Canada. 

4 ”016 nine Rocky Mountain States have a slightly larger area than Me'uco 
How do they compare with Mexico m (s) populauon, (3) approximate railway 
mileage, (3) land available for crops, (4) number and distnbuuon of aties with 
more than 50,000 population’ (Data in SMesmen'f Yeafboo\ and m Statistical 
Abstract oj the United States under "railwarys,” *fanns,” “cities,” etc., will help you ) 
From a comparison of these figures what conclusions do you draw as to the effect 
of relief, climate, and stage of culture on these four conditions and on general 
progress’ 

5 On an outline map indicate the locaUon and names of large South Amencan 
seaports in Woe istd ai hrge sataicx- aaer at red Shade the pans cf Otc 
where ihe dots in A144 indicate a dense pr^Uuon. 

6 Compare the railway maps of North and South America making a Lt of 

(j) resemblances, and (b) differences which arise from the following coniaocj- 
(r) lemperamre. (3) longitudinal valleys and coasul mounUim, (3) highphaaaj 
(4) plains, (5) tropical forests, (6> other condiaons- 
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Europe differs from North and South America in having mountai/u 
which trend east and west instead of north and south. The high moun- 
tains of the south arc young lihe those of the west in America. Thus 
in a certain way the Sierra Nevada and Pyrenees of Spain, the Alps of 
Switzerland, the Apennines of Italy, the Orpathiani of Slovakia and 
Rumania, the various Balkan ranges of Yugoslavia, Albania, Bulgaria, 
and Greece, and the Crimean and Caucasus Mountains of Russia form 
a system corresponding to the coast ranges. Sierra Nevada, and Rocky 
Mountains tn North America. North of this lies a band of lower, older, 
more gently sloping meiunums These arc followed by the most im- 
portant part of Europe, a plain or gently rolling lowland extending from 
southern France and southern England through Belgium, the Nether- 
lands, Denmark, southern Sweden, Germany, and Poland to the Baltic 
States and Russia. In Belgium it narrows to only about 100 miles, while 
in Russia it expands to a width of 1,600 miles or more. This plain cor- 
tesponds to the great inierior plains of the twQ Americas, but runs east 
and west instead of north and south. In view of the shallowness ^ the 
water, wc may almost say that the plain includes the English Channel 
and the North and Baltic Seas. Finally, north of these bodies of water 
the old mountains and plaicaus of Wales, Scotland, and Scandinavia 
correspond to the Laurentian Highland and Appalachians of North 
America, but do not isolate the Eurc^an plain from the sea to any great 
extent. 

The difference between the Amencas and Europe in the trend of the 
mountains and plains is of the utmost advantage to Europe. In the first 
place, because the coast of Europe trends northeastward instead of north- 
westward, as on the west side of America, the warm water of the Gulf 
Stream, after it spreads out as the Atlantic Drift, is able to penetrate 
to the northern point of Europe and beyond, thus warming the entire 
coast in winter. In the second f^ce, the open lowland between the 
Scandinavian highland and the Alps permits the dominant west winds 
to blow hundreds of miles into Europe without losing too much of cither 
their winter temperature or thdr moisture. This makes Europe as 
146 
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habitable in latitude 50° as the United States is in latitude 40°. It causes 
the climate within two or three hundred miles of the ocean, or c%cn of 
seas such as the Baltic, to have much warmer winters than would other- 
wise be the case. In January Leningrad is 35° F. warmer than the same 
latitude W’cst of Hudson Bay. 


Scandinavia and Finland 


Both physiographically and humanly there is good reason for putting 
Finland with Nons'ay and northern Sweden. Although physiographically 
the Danish plain resembles only the southern part of Sweden, its people 
are so like those of Norway and Sweden that the three countries form a 
compact group. Hence we may rightly speak of Fcnnoscandia as a unit 
including Denmark, Norway, Sweden, and Finland. 

Norway furnishes a good example of old mountains long ago worn 
down to gentle reb'ef, hut now uplifted into a high plateau and dissected. 
As a result the country is \ery rugged, and only fise railroads cross it 
from east to west in A56S. Large parts of its broad southern plateau 
stand at a height of more than a mile. There an old topography of well- 
rounded hills and mountains forms a strong contrast to a young topography 
of steep-sided valleys cutting into the plateau from all directions, es- 
pecially the west. Glaciers have deepened the valleys and steepened their 
sides so that their drowned outer ends often form beautiful, sheltered 
fiords bordered by cliffs down which the streams leap in w’aterfalls. In 
such 3 country there is little room for clues or e\en villages. Even such 
minor cities as Trondheim and Bergen can scarcely find room between 
the western scacoasi and the mountains. The largest Norwegian low- 


land, near Oslo, in the southeast, is a small pbcc and decidedly hilly. 
Norway is so rugged, so high, and so cool in summer that e>en such 
energetic people as the Norwegians have nude only small pans of it 
accessible by rail, or even by motor. With so few opportunities inland, 
it is small wonder that the Nonvegians have taken to the sea. 

Sweden consists of tw o parts; one is a section of the Norwepan plateau 
which slopes gently eastward to the Baltic Sea, the other a southern Iqw- 
land Both are full of glacial lakes and moraines. On the west the 
plateau is mountainous and almost uninhabited except by lumbermen in 
the creat forest and iron miners and a few Lapps m the north. Toward 
£».I the htiu teomt gtmk nnd thtre tt „mc fetmng. 11= 
tottto btthttd it q-tit. h.ll, ,n pCtt“, te a W of tt.. 
land and it tfcll fa™rf- I' ‘’'P™ "“’J f “<■ dut 

city and Gotebors, the only other larse S»od»l. etty. -rhe ntode^te, i„, 
not atrente demity o£ the railtva, net » appmpeute to an astratinnal 


population. 
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t)enmarl^ i$ miiclj like the extreme south of Sweden. In fc^v other 
countries is the whole area so nearly lescl and so largely cultivated. 
N’cvfjiJieJess, gentl) sloping hills rise to a considerable height, and the 
kIjiivcK sjniK west side is sparsely popuUtcil. Copenhagen, like Stock* 
holm. IS one of the world's most aitractite cuiei. It owes its grosvih 
piritv to the fertile soil of the isbnd of Zealand and parti) to the fact 
th u It IS lot lied where the mam route from Denmark to Sweden crosses 
the SCI foiiic whuh gives Sweden, Finland, Russia, the llaltic States, 
and (icrman) an outlet from the Ililtic Sea through the straits of 
Kiiiegiit and Skagerrak to the North Sea. Such a ernssing place in 
the midst of the world's most active nations is hound to be important. 

finlanif, i)ing east of the Gulf of Itodinu and nonh of the Gulf of 
Finland, is part of (he same old, wornHlown mountain land at Norway 
and Sweden, but it has not been much uplifted. It hat been so thoroughly 
glaciated that it consists largely of lakes, swamps, bare rocky hills, and 
gravelly moraines With small fiat hollows and plains scattered among 
them. Although there are no mountains, large pins of the country are 
so rugged tint agvin ami again the motorist finds himself at the top of 
a little hill where the slope changes so suddenly and the toad make* such 
a curve th.vt the rnad ahead of him disappears for a moment, and his 
radntor seems to hang m mulait The people are mainly farmer* and 
lumbermen who live mostly m the south, where the capital, Helsinki, is 
loc.vted. The north is lett largely to pne forests. Widely spaced railroads 
with a bint of a dense net m ibe south tell the story. All four of the 
Fennoscandian countries arc impressive because their people maintain 
such high standards of comfort and progress in spite of scanty natural 
resources. 

Great Britain 

Aside from lu character as an island off the west coast of Europe and 
as a place having one c£ the world's best climates, perhaps the most 
noteworthy physical feature of the K^raphy of Great Britain is the 
coptrast between the northwest and dtc southeast. In the north and 
west the land is high and ruggeil, the rocks are old and contorted; the 
population IS sparse, poor, and rclaiivcly backward; railroads and motor 
roads arc scarce. From northern Scotland southward to London tliere 
ts more or less steady change toward a gentler topography, lower hills, 
younger and less contorted rocks, more widespread agriculture, a greater 
amount of manufacturing, a more highly developed transportation svs- 
lem, and greaiec wealth and commerce. The steadiness of this change' is 
broken by the narrow strip of the Scotch Lowland where the great 
residential, commercial, and governmcnul city of Edinburgh and the 
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still greater industrial city o£ Glasgow me to the highest cultural levels. 
The number of railroads crotrded into this little band of country is 
astonishing (A568). 

South of the Scotch border in England the coasts begin to be bordered 
by lowlands and one finds tsvo sets of aties. One set consists of seaports, 
the largest of which are Uverpoo), Cardiff, and Bristol, on the ivest; 
Newcastle, Hull, and London on the east; and Portsmouth and South- 
ampton on the south. The other set consists of industrial cities surround- 
ing the hills of the losv central Pennine Chain which juts south from 
Scotland. The largest of these cities include Manchester, near Liverpool, 
then Birmingham, south of the Pennine Cham, and Nottingham, SheiBcld, 
and Leeds on its cast side. East and south of these last cities England 
consists of a lowland, quite flat on the east, but hilly enough to be 
interesting elsewhere. Here the chief cities arc the seaports already 
mentioned. From mountainous and sparsely populated Wales to London 
in the lower valley of the Thames, the change in the relief of the land, 
the character of the rocks, and the density, occupations, and prosperity of 
the people is much the same as from northern Scotland to Lxindon. On 
the whole the population is becoming less dense from decade to decade 
in the highlands of Scotland and Wales, whereas in and around London 
It increases faster than in any other main section of Great Britain. 


Ireland 

Ireland, like Sweden and Britain, « a transition country’ belonging 
partly to the old mountain land of the north and partly to the plains of 
central Europe. The Irish mountains arc low and rolling and in some 
places are surrounded by the plain. On the whole, howew, ibq^- lie 
near the borders of the country, leaving the center as a poorly drained 
lowland full of large lakes and bogs. Wesiern Ireland, like the western 
paru of Britain and Nonvay. is too w« and oceanic for profitable agri- 
culture. Hence most of the Irish live on the cast side of the country. 
Northeastern Ireland, which is poliucally united with Great Bnuin, 
contains the densest population. There the ar« near Belfast, one of the 
two main aties. has a remarkably dense railway net. In the rest of 
Ireland the re‘’ion around Dublin has the densest population, but there 
arc many r«>P>' “'“"S 


Otic of the unique feature, of France » that it i, the only Eurorean 
country tthieh incloJc F'” 

In Itrhtany, tthieh futt out (anlK.. «e.t, anj to «,mc cent ,n Nottmnjy 
• ‘ this we find a low but rather rough country helonpng to 
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ihe annent mountain systems of the north. The snowy Pyrenees on the 
south and the still higher Alps on the southeast are high young ranges 
like the Sierra Nevada of Califomu. Mont Blanc, the highest point m 
Europe (15,781 feet) lies in France. Much of the rest of France is a 
plain, but the high young mountains of the south are flanked by older, 
lower, gentler mountains, forming a series of plateaus farther north. For- 
tunately {or France these other mountains arc separated from both the 
Pyrenees and the Alps by easily traversed lowlands, and are themselves 
readily accessible, as appears from the great number of railroads in A568. 
They include the Auvergne, a broad plateau which rises to a height of 
3,000 feet or more in south central France, and is capped by the cones of 
old volcanoes, long extinct. Many rivers radiate from this area, including 
the Seme and Loire. From the pbteaus the land slopes down gently in 
most directions, but steeply toward the Rhone Valley on the east. 

Around the central French pbteau the lowlands form a large elhptical 
band, broad at the north, narrow at the south, but everywhere easily 
traversed and a good place for farms and cities. France has few mountain 
barriers to divide u into diverse sections. Nor has it any extensive regions 
of backward or sparse population, as is evident from the railroad map. 
The largest cities, as might be expected arc located in the plain. There 
m the far north, close to Belgium, we find Lille, one of the few thdrough- 
gomg industrial cities of France. Farther south Pans lies in the center 
of a basin, surrounded by more or less circular lines of hills which slope 
gently on the side toward Pans, but arc steep on the other side. This 
difference in slope is especially evident east of Paris, where the steep outer 
slopes of these cuestas, as such hills are called, helped to protect Pans 
from the Germans in the first World War. Although boats navigate 
the Seme past Rouen to Pans, Pans ts not a seaport. Nevertheless, it 
behaves like one in many ways, for Havre at the mouth of the Seine, 
Dieppe a little to the east, and Cherbourg on the next peninsula to the 
wesc exist rnamly for the use of passengers or freight bound to or from 
Paris. Southampton and Plymouth far to the west serve similarly for 
London. 

In a circuit of the elliptical French plain one avoids the higher land 
of Normandy, straight west of Paris, and crosses the hospitable, gently 
rolling chateau country to Nantes at the mouth of the Loire. Then, 
as may be clearly seen on a relief map, one traverses a similar plain to 
Bordeaux at the mouth of the Oaronne. Following still the elhptical 
lowland one ascends the Garonne to anther great city, Toulouse. There 
the lowland becomes narrow, being compressed between the Pyrenees, 
and the wild Cevennes, or southern part of the Central Plateau. Never- 
theless the plain continues along the Mediterranean coast as far as Mar- 
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sc/IIe, the greatest French seaport. Farther east the AJps replace the 
plain along the rugged Ri%icra coast. There Nice has become a great 
city because the Riviera is such a beautiful resort m both winter and 
summer. Going back, to Marseille one travels north up the Rhone Valley 
to find the narrowest part of the low [and at the silk city of Lyon. Farther 
north at the head of the Saoac Valley the lowland divides. One fork 
crosses by a low pass at Belfort into the Rhine Valley on the nonheast; 
the other passes through rolling hills northwest toward Pans. Tlie ease 
with which one can travel from the Mediterranean Sea up the Rhone 
Valley either to northern France or western Germany had a great deal 
to do with bringing Roman civilization to Western Europe and with 
causing the French to become a so-called Latin people, speaking a 
Romance language. 
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boundaries Each is about the size of Massachusetts and Connecticut. 
Each has over 8 million people— 2 million more than those two states 
combined Together they equal West Virginia in size, but have ten times 
as many people. Belgium and the Netherlands has c grown populous be- 
cause of a level plain, fertile soil, an uncttcllcd climate, energetic people, 
and a location close to the North Sea, the English Channel, the mouth of 
the Rhine, and the three great countnes of Germany, France, and Britain. 
They have been handicapped became their land boundaries everywhere 
lie in the level plain or among hills so low that they can be easily crossed. 
Because higher hills lie southeast of this narrow section of the plain, 
armies have repeatedly moved through the Lovv Countries, instead of 
directly across the hills between Germany and France. This happened 
in the wars of Napoleon, the first World War, and still more fully in the 
Second World War The Netherlands includes the mouth of the Rhine, 
which ts Germany’s most tmporunt river. Its seaports give direct access 
to the most frequented part of the North Sea. Hence in the Germans 
insisted that the Netherlands must become part of the German “Reich," 
or new empire. In spite of this handicap these little countries stand at the 
forefront in manufacturing, commerce, prosperity, and general progress. 
A large pan of their people— about half in the Netherlands— live in oties 
of 20,000 or more inhabitants. Brussels in Belgium is one of the world's 
few cities of close to a million people, and Antwerp is brge. No Dutch 
city equals Brussels in size, but Amsterdam, Rotterdam, and The Hague 
each have half a million or more people. Rotterdam, Amsterdam, and 
Antwerp are great centers of uade, especially with colonial possessions. 
Until WO the two Low Countnes followed next after France and Great 
Britain as possessors of large and valuable colonial possessions m the 
tropics. 

Switzerland 

Although Switzerland is an Alpine country, most of the Swiss do not 
live in the Alps. From the Mediterranean Sm between Nice and Genoa 
the great arc of those mighty mountains swings around to the head of 
the Adriatic Sea near Trieste. Only a third of the Alps lies in Switzer- 
land, but this IS the part which tourists chiefly sec. It is one of the 
world s greatest playgrounds in both summer and winter. The mam 
work of Switzerland, however, u done in a broad, hilly valley north of 
the Alps at a height of 1,500 to 2fi00 feet above the sea. The valley ex- 
tends from Lake Geneva on the west to l-ake Constance (the Boden See 
of the Germans) on the casL On the north n is bounded by the Jura 
Mountains, which are low compared with the Alps, although many peaks 
rise well above 5,000 feet. It is full of beauuful lakes— Neuchatcl, Zurich, 
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Lucerne, and Interlaken. Two other famous SwUs lakes, Lupno and 
pan of Maggiore, lie at the southern base of the Alps where the boun^ 
of Switzerland leaves the main mountains and dips far south, 
beauty of many of the Swiss lakes arises from the fact that one end liw 
deep within the Alps at the base of precipitous, gkaated cliffs, while 
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activity o£ the population, hotvevcr, arc evident from the railroad map. 
The Alps, to be sure, form a band of bght shading there, but the low- 
land, where most of the Swiss Inc, has about as many railroads as any 
part of the world Aforcover, the Alps themsch cs are repeatedly crossed 
by railroads which penetrate under them in long tunnels. The great 
activity and prosperity thus indicated became especially impressive when 
one notes that even in the midst of the Alps the density of the railway 
net IS much greater than in the open plains of Russia. 

Germany 

Measured by the number of people old Germany, as it was before the 
Second World War, was one of the world’s largest countries — almost half 
as large as Russia Measured by area, however, Germany is a small place 
— about one thirtieth the size of Soviet Russu and one tenth the size of 
the United States. This older “German” Germany has three main 
parts. (1) the high Alps, occupying a small area in the south; (2) 
a senes of relatively old mountains of moderate height and rather 
gentle slope extending north beyond the middle of the country; and 
(3) a broad northern plain. From the Alps the land descends sharply 
to a height of 2,000 or 3,000 feet or less, where a confused mass of old 
mountains begins. On the west the so-called Rhine Graben is a lowland 
where a long narrow block of the earths crust has fallen inward, giving 
rise m due time to a valley nearly 200 miles long but only 10 or 20 miles 
wide. East of the Graben the Black Forest, 5,000 feet high in places, runs 
northward, separating the Neckar and Danube basins from that of the 
Rhine. North and east of this many other, smaller mountain ranges 
kept the people apart m former days, although now both railroads (A56S) 
and motor roads are so common everytvherc that the old isolation has 
largely disappeared. 'The most conspicuous division arising from the 
mountains is the diamond-shaped area of old Bohemia, the Czech part of 
the former country of Czechoslovakia. One of the new Germany’s great- 
est troubles has been that the people in separate units sucH as Austria, 
Bavaria, and Bohemia have different ideas, and some of them, for example 
- the Bohemians, differ from the Germans m raw and language. 

North of the old centra] mountains the German plain wiA an average 
W’ldth of about 150 miles is fairly level at first, but farther north consists 
of rough glacial moraines covered with pine forests and studded with 
many lakes. The section of the Gennan people which has been able to 
spread out and unite the others into a single country has been the 
Prussians, who lived m the eastern part of the plain. The case with which 
they could travel across the plain probably helped them to become 
dominant. 
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The climate of Germany varies less from north to south than from 
west to cast. This is because the rouotry as a whole slopes upward from 
north to south, and becomes more continental from west to cast. Thanhs 
to the slope the temperature in the parts svhere people h\c is about the 
same at all latitudes. In both summer and winter the port of Stettm 
in northern Germany on the Baltic Sea has the same average temperature 
as Fricdrickshafen on Lake Constance 450 miles farther south. On the 
other hand, west winds from the ocean warm northwestern Germany 
so much in winter that the climate is very different from what it is farther 
inland. Although Bremen hes more than 14“ of latitude nonh of Balti- 
more, it has the same January temperature, As one goes directly 
eastward from Bremen, the winters become colder until at the eastern 
border of Germany the average is only 22“’. The summer becomes some- 
what warmer, with a July average of 65“ instead of 63“. 

So great a country as Germany naturally has many large cities. One 
group consists of seaports, most of which are located at the mouths of 
rivers. On the west, Bremen lies on the Wescr River nearly 40 miles 
from its mouth and from the subsidiary port of Bremerhaven where the 
largest steamers have to land. Only €0 miles from Bremen the much 
greater port of Hamburg is located at the mouth of the Elbe River. 
With its suburbs of Altona and Harburg it has a million and a half 
people. About 60 miles to the north Kiel lies on the Baltic coast at the 
end of the Kiel Canal which cuts across the peninsula of Denmark. 
Farther east (he great port of Stettm has grown up on the Oder River 
far back from the open Baltic, while Konigsberg in East Prussia (the 
northeast corner of Germany) is on a smaller river. Thus Germany has 
two great ports facing the North Sea, two facing the Baltic, and one, 
Kiel, which belongs to both seas. The North Sea ports, however, are 
much the larger and more important. All ihe main German ports 
except Kiel he well back from the sea, and thus are protected from naval 
attack in time of war. Even Kiel lies at the head of a narrow bay ten 


miles from open water. 

Where a plain lies betwem highbnds and the sea, the two most 
favorable places for ciues are generally at the mouths of the rivers along 
the seacoast, and at the inner edge of the plain where rivers flow out 
of the highlands. We have just seen that the German seaports are mainly 
located in one of these types of pbces. Between the seaports and the 
cdsre of the hichlands there are no German cities of more than 200,000 
popubtion M"' (4^00,«10) 0.1 the l»t*t ot the pttb how. 

k;,. in w«tm Gctmiy alow <hc follo«ntS if ihJo 3(»,(«o 
inlohiunn he in n ™'>e i"™”'' 'he hijhlonji; Cokp,,. 

DutulJotf, woppeml. CeUen.lirchea, E.,,, 
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Bochum, and Dortmund, together widt ten other cities of more than 
100,000 population. The reason for this remarkable concentration is 
primarily the coalfields, but there would be an unusual!)' dense popula- 
tion even without them. The soil is especially rich, the climate i s of t he 
best, the Rhine furnishes an excellent means of water transportation,*! 
and canals can easily be built in other directions. Thus this little area is 
one of the worlds most favored places. In the past its chief handicaps 
have been that it had to bring iron from what were then foreign sources, 
such as Lorraine in eastern France, Haparanda in northern Sweden, or 
Bilbao in northern Spam, and that it was cut off from the ocean and the 
mouth of the Rhine by the Netherlands. The Second World War has 
altered these conditions considerably 

East of Dortmund other big German cities lie along the irregular 
line where the hill country joins the plain. Among those with more 
than 200,000 people Hanover bes farthest west. Then come Magdeburg, 
Halle, Leipzig, Chemnitz, and Dresden. Breslau on the Oder may also 
be counted as belonging to this irregular line. 

Farther south within the highlands each Urge city is generally the 
center of its own more or less isolated valley. Mannheim is the largest 
city directly in the Rhine Craben, although Strasbourg on the west 
side IS also large. Frankfort, however, although on the Mam River, is 
the chief town of this region Stuttgart, farther south on the Neckar 
River, is the center of another valley m Wurttemberg Farther east 
Niicnberg and especially Munich arc the great centers of the elevated 
plateau of Bavaria, while Vienna, one of the world's greatest cities, is 
the chief town of a distinct section of the Danube Valley. Prague (Praha) 
on the Elbe Rivet is the mam city of the especially well defined Bohemian 
diamond with lU wall of mountains, and Brunn (Brno) occupies a similar 
position m the valley of the Morava (die district of Moravia). These last 
two cities belong to the Czechs, not the Germans. 

Three Polish cities, Posen, Warsaw, and Lodz, which lie in the open 
plain north of the highlands, were under German control during the 
second World War. The Polish cities of Krakow and Lwow belong to 
the highland border type. 

Germany has suffered because atics and provinces were pulled apart 
and, after unification, because its boundaries were not well defined. One 
of the greatest troubles of our time ts that Europe’s linguistic, cultural, 

i and political divisions harmonize neither with natural geographic regions 
nor conditions of modern iransportation and commerce. From these 
jonvats nf v.tf w the whole r^yion Jltance jind iwivtw.slaivf itr iRsikiivs' 
'and Denmark ought to be a single cultural umt. 
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Soviet Russia 

The Union of Socialist Soviet EepiAKcs is as large as the whole of 
North America with Colombia and Ecuador thrown in for good ineasure. 
Nevertheless, the actual capaetty of the country to “PP“' “ 

less than that of the United States. The ra.lrrad maps (A568 and «69) 
illustrate the matter. Radroads arc one of the best measures of the 
degree to which a country produces commodmes that enter into trade. 
On the map of European railroads note how many places there 
a country the size of Denmark or Belgium could be set down 
soil without touching a single railroad In Asia the ™ ‘, 

inhabited part of Europe {.he par. where there ts any '“"‘i 
of railways) could be set down in unoccupied territory north of the 
Siberian railway, as well as south of It. All the railway maps of conn- 
nents, it should be noted, arc on the same wale. 
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turn are replaced by yellow deserts with sand dunes higher than houses, 
or by mile after mile of naked grasel or bare clay. If one goes north 
from the Black Sea he trascls first over a prairie-likc country with deep 
rich black soil. In the course of a thousand miles the soil turns brown, 
and grasses gi%e place to trees in the uncultisatcd places. Irregular hiUs, 
small lakes, and swamps indicate that the country was once glaciated. 
Cultivated fields become scarce, and at length the whole of the mildly 
hilly plain is covered with coniferous forests. Near the Arctic Ocean 
the trees diminish in size, and for the last hundred miles or more one’s 
feet sink deep in the mosses and lichens of the open tundra or slip in the 
mud of Its wet holes. 

Although the plain is the mam feature of Soviet Russia, no other 
country has such vast areas of mountains, and few hate peaks much 
higher. On the south much of the U5S R- is bordered by young, rugged 
mountains of the same type as the Andes. The beautiful Crimean 
Peninsula conums the svestern outliers of the So'iet mountains. Then 
comes the lofty Caucasus with the Armenian highland rising south of it. 
Between the two lies a picturesque valley with Datum embowered in 
trees and flowers at one end, Tiflis on its castled hills in the middle, and 
the huge ugly, greasy city of Baku sprawled out at the other end in a 
depressing waste of desen beside the Caspian Sea. An iridescent film on 
the Caspian proclaims that Baku is a great oil city. On the south side of 
the Caspian the beautifully forested slopes of the great Elburz Range 
nse abruptly to the Persian Pbteau. This range continues eastward, 
keeping Persia and Russia apart. Along the Afghan border of the Soviet 
Republic the mountains become still more high and wild until the lofty 
Pamir Plateau is reached, not br from the center of Asia. South of 
brackish Lake Balkash the Tien Shan Plateau is almost equally high. 
Farther east the southern border of Siberia is mountainous until the great 
Amur River is reached. Moreover, the whole of Siberia cast and north 
of Irkutsk and Lake Baikal is a land of cold plateaus and mountains. It 
is full of gold and other imncTals, but much of it is uninhabited and only 
roughly explored. 

Among the larger Russian dties only five are seaports, and two of 
these barely reach a population of 200,000. In the far north," on the shores 
of the White Sea and almost in the tundra zone, the Russians have per- 
sistently developed the port of Archangel. No other seaport of any 
such size has such a struggle against ice. This is one reason why in 
1940 Russia struck westward in an attempt to secure a passageway across 
Finland to an ice-free port in northern Norway, Lemn^ad, too, al- 
though one of the world's greatest seaports, with about 3 million people, 
is much hampered by ice. This helps to explain why Russia tried to get 
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only feasible road acrosj the Caucasus, by way of the Dariel Pass, crosses 
the great highway from Batum on the Black Sea to Baku on the Caspian. 
The third capital is Tashkend, a thoroughly Asiatic city lying on a sunny 
irrigated plain embowered in popUr, willow, and fruit trees. It is the 
capital of the Uzbek Republic. 

Such republics, within the mam republic of the U^S.R., are somewhat 
like our states, but are divided according to race and language rather 
than geographica/Iy The largest one, which rejoices in the long name 
of the Russian Soviet Federal Socialist Republic, includes most of the 
■ real Russians, and has a population of close to 310 million. Its nearest 
ri\al is the Ukraine Soviet Swialist Republic in the southeastern part of 
European Russia. The 30 million Ukrainians are closely allied to the 
real Russians, but speak with a different accent and hke to call them- 
selves Ukrainians. The White Russian Republic north of Ukraine is 
also inhabited by genuine Russians— 6 million of them — svith their own 
slight peculiarities of language and customs. Eight ocher republics, of 
1 CO 7 million Georgians, Armenians, Kirghiz, Uzbeks, Tadzhiks, 
Turkmen, Kazakhs, or other non-Russian people, are located in Asia. 

The Baltic States and Poland 

Between the first and second World Wars a line of “buffer” states 
separated Western Europe from the Soviet Republic. Beginning with 
Finland on the north, they included the three Jiiile Baltic States, Poland, 
and Rumania, "nie relatise location of the Baltic States .follows the 
alphabetical order from north to south— Estonia, Latvia, and Lithuania. 
These three states and Poland he in the European plain with little except 
the race and culture of their people to separate them from Russia. In 
large sections the scenery consists of glacial raorames, lakes, and swamps 
interspersed U'lth fields, or iviih pme forests where the soil is especially 
poor or the land rough Before the first World War the Baluc States 
and Poland Here the parr of old Russia where progress was greatest. 
Talinn (Reval) in Estonia, Riga in Latvia, Warsaw and Lodz m Poland, 
and even Vilna, which Lithuania claims as ns capital, svere more highly 
deseloped industrially than the Russian atics farther east The same 
was uuc of Krakow and Lwow, in the Austrian part of Poland well 
toward the south. The prosperity and progress of the western paru 
of Czanst Russia were increased by the faa that the crops there arc more 
productive than farther east. The European railway map (A56S) il- 
lustrates the matter. East of the Baltic Sea. and in a curved band ex- 
tending to the Black Sea, the net is less dense than m western Europe, 
but more dense than in Russia as a whole except for a little spot around 
Katkhov m the iron and coal district north of the Sea of Azov. 
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westward to the Adriatic Sea north of Albania, northwestward along the 
Dalmatian coast to Fiume, and northeast to the starting point. 

Such a physically unified country would be preposterous from the 
standpoint of human geog^^phy* would include parts of Austria, 
Bohemia (old Czechoslovakia), Hungary, Rumania, and Yugoslavia. Its 
people would include Albanians, Bulgars, Germans, Magyars (Hun- 
garians), Rumanians, Ruihcnians, Serbs, Slovaks, and Slovenes. Each of 
these racial groups has its own language. Some of the languages, for 
instance Hungarian and Rumanian, are as different as English and 
Turkish Each race or group also has its own special evitoms, and there 
arc marked differences in religion and dress. Moreover, many know 
little of the other groups and do not like them. Each, too, is very 
tenacious of its own rights, and wants to preserve tts own national 
heritage The case is Ukc that of the Irish in Eire (the Irish Free State) 
who are trying to revue their old hnguage, to their o'vn great detrimeot- 

Let us go back to the map and sec whether the mountains provide a 
framework for any odter country. From the Iron Gate the Stara Pianina, 
or Balkan Range, swings east in a southward bending curse to the Black 
Sea Between this range and the eastern swing of the Carpathians lies 
the Rumanian basm of the lower Danube. Here again it svould seem 
as if a good country could be made by using these two mountain ranges 
as boundaries and finishing the boundary by a line from the eastern 
end of the Carpathians eastward across the plain through the lakes 
and swamps north of the lower part of the Danube from Braila to the 
sea. But this, alas, would give us Bulgars south of the river, Rumanians 
north of it, and certain minor groups in the Carpathians and in the 
Dobruja, as the region cast of the noithward-ilowing pan of the low’cr 
Danube is called. The relief map, again, U’ould make us think that 
a country with good boundaries might be established by combining the 
Mantsa Valley south of the Balkan Range with the seacoast of the 
Dardanelles, the Sea of Marmora, the Bosporus, and the Black Sea as 
far as the point where the Balkan Range comes nearest to the coast. 
Such an arrangement would put Bulgarians, Turks, and Greeks together, 
and long experience has shown that these diverse groups have hard work 
CO get along peaceably. 

The Macedonians illustrate the problem m sull another way. They 
inhabit an area north of the Greek city of Salonika, some being in Greece, 
some m Bulgaria, and some in Yugoslavia. They all want to be united, 
and they would much prefer to govern themselves instead of being 
governed by Greeks. Bulgars, or Serbs. Their home is so^mounUinous 
that It is not easy for cither of the three governmenu to keep them in 
order. 
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Many attempts have been made to solve the Balkan problem, mainly 
by force. After the first World War the changes illustrated in A56S 
were made. Bulgaria, having been on the losing side, had its wings 
clipped so that Rumania got the South Dobruja, Greece got Bulgaria’s 
old outlet on the Aegean Sea, and Yugosbvia (old SerMa) got various 
chips on the west. Rumania, ha\nng been on the side of the Allies, got 
Bessarabia from Russia, and Transylvania and part of the Banat from 
Hungary. Yugoslavia, also on the allied side, got a little from Bulgaria 
and a large shcc from Hungary. Of course this made Bulgaria, Hungary, 
and Russia feel that they had been wronged. It also gave both Rumania 
and Yugoslavia much trouble because thcir expanded tcrntoncs contained 
large minorities who did not bke the way m which the majority ran 
things. Albania is too small to be a separate country and has fallen into 
the hands of Italy. The backwardness of this region becomes apparent 
when SVC discover that because of ruggedness and poverty a straight line 
drawn northwestward for 430 miles from the Gulf of Corinth in Greece 
does not cross a single railroad and only two or three roads that are 
passable for motor cars. What would sse think tf such conditions pre> 
vailed all the way from Pittsburgh to Chicago! 

In some ways Greece appears to be the best human unit among the 
Balkan countries. This is partly because it is well bounded by seas and 
mountains and most of its people are Greeks. After the defeat of Greece 
by Turkey m 1920 about 1,400,000 Greeks were brought from Asia Minor 
to Greece in exchange for Turks who were taken to their own country. 
Greece suffers, to be sure, from poverty because it is so dry. Its drowned 
coasts, however, and beautiful deep bays and gulfs penetrating far into 
the gleaming limestone mountains give it commercial and fishing in- 
dustries which arc a great help. They cooperate with the high mountains 
of the country m turning the bee of Greece to the sea and hence toward 
the west, so that it is less concerned with purely Balkan problems than 
arc Bulgaria and Yugoslavia- Nevertheless, Greece has an intimate share 
in the cliief Balkan problem of how to arrange matters when the bound- 
aries between dilTcrcnt kinds of pet^lc agree neither w'lth the boundaries 
set by the geographical environment nor w-ith those set by political 


agreement. 

One solution of the Balkan problem would be to make the whole 
rcehtt iWi' ^ counrry. Than h no ovidoncc, hoimor, l!ut iht 

vatiou! racts would follow ihc ctamplo of S^itzctlaod, nhm ddJOO.OCO 
poopfc »ho spoal. Gorman, .S50JXXI nho jpool, French, 2»,000 »bo .pel 
lollan. and d5,000 oho apoat Rmmnrch got along o.lhout quacrtlm- 
,\nothor aolution owW bo w roo'' ■>>' 

had .« oon torrnor, in oh.ch a gonmne goographre un.r o-ar oeoup-y 
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bj- a Single race speaking the same language and having the same customs, 
but this is far from easy. 

Large cities are rciatnciy scarce in the Danubian and Ikilkan countries, 
as IS natural where most of the people are agricultural and comparative 
poverty is the rule Budipcsi, with more than a million people is the 
only rcall) large city of more than 200,000 people in Hungary, and there 
js onlv one other with more than lOOjOOO. Bucharest in Rumania, with 

650.000. IS also the only large city there, in spite of a population of 
20 million The next largest Rumanian cities — six of them— have popula- 
tions of only about 100,000. In 'Jugoslavia Iklgrad has less than 300,000 
people, and only two other cities go above 100,000, although the country 
has a population of more than 14,000,000. Tl»c three capitals that have 
]ust been named arc located on or near the Daniilse River, which shows 
the importance of that river and its valley. 

In Bulgaria, too, there is no great development of cities. Sophb, 
the capital, has less than 400,000 people, and only one other city has 

100.000. In Turkey the great city of Constantinople, with three quarters 
of a million people, is too large for the scanty bit of Europe which goes 
with It. Istanbul, to use the ofTicial name, seems to have all the qualifica- 
tions for the capital of a large country lying partly in Europe and partly 
in Asia. In Greece the cities seem lo fit the country compiratively well, 
for with 61^ million people there is one city, Athens, which has half 
a million people when its port of Piraeus is included, and another, 
Salonika, in the north, wuh a quarter of a million. A third of the Greeks 
live in cities. The other Balkan countries show much lower percentages. 
For the Balkan countries as a whole, however, the great problem is not 
to build large cities, but to adjust their many languages and nationalities, 
and their pohncal boundaries lo their chaos of mountains, valleys, and 
plains. 

lUly 

The structure and problems of Italy seem simple in comparison with 
those of the Balkan countries. Bounded on the north by the high Alps 
and on the south by the Apennines, the basin of the Po River forms the 
most valuable part of Italy. There agriculture rises to a high level on a 
fertile plain, while great cities represent other types of human activity. 
There we find the only part of Italy in which the railway net (AS68) 
has a density like that of England, France, and Germany. There, loo, 
Turin and Milan are the great industrial ctues of Italy. This is partly 
because they can get water power from the Alps, but mainly because 
industrial cities always tend to devdop in cool climates more than m 
those that are warm. Farther cast m the Po Basin, Bologna and Venice, 
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as well as smaller cities, represent the older Italy famous for its art and 
industry from the Middle Ages oQH’ard. The seaport of Trieste in far 
northeastern Italy lies just beyond the edge of the Po Basin. The still 
greater port of Genoa in the west is cut off from the basin only by a 
narrow band of mountains. 


The peninsula of Italy consists of a backbone in the form of the 
Apennine Mountains, with a narrow fringe of coastal plain on the east 
and a wider, but nevertheless narrow, plain on the west. Two of Italy’s 
greatest as well as most famous cities he on the inner edge of the western 
coastal plain, namely, Florence (Krenze) on the Arno River and Rome on 
the Tiber. Naples, which follows Rome and Milan as the third largest 
Italian city, also lies on the western coastal plain. Its 900,000 people Inc 
close to the sea, with Vesuvius at their backs. On the entire east coast 
for 400 miles southeastward from Venice there is no large city until Ban 
is reached near the “heel" of Italy, and it has barely 200,000 people. The 
mountainous island of Sicily has three large seaports, Messina at the 
northeast corner,' Palermo far west on the north coast, and Catania on 
the east coast direcdy south of the great volcano of Aetna. The presence 
of these three great cities is surprising when we note that the equally 
mountainous islands of Sardinia (Icahan) and Corsica (French) have 
only one large city (Cagliari), and lu population is only a trifle over 
100,000. Sicily has large cities partly because ocean traffic through the 
Strait of Messina helps all three, but much more because rich volcanic 
so'il around Aetna and elsewhere, and a fairly good rainfall on the north 
coast, enable a dense populauon to get a living. 

One of the most interesting features of Iialy is the contrast between 
north and south. If Rome, which lies midway from north to south, 
is counted with the north, all five of Italy’s great inland cities lie m the 
north, as do three of the seaports. The south, on the other hand, has 
six seaports. This is like the contrast which wc have found in both 
North ^d South America. Inland aties grow to large size mainly in 
the cooler climates which are well adapted to manufarturmg. In warm 
climto ammera .. ih. th'rf 1"“'™ “I 


the place, .v.th th= most chance to grow. 
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the south. This contrast, combined widi die corresponding contrast in 
the development o£ manufacturing, shosvs hosv profound!)' the geo- 
graphical environment infiuenccs the prosperity and hence the character 
of the population North and South Italy have the same government, 
speak the same language, have the same type of culture, and differ only 
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a little in race. Nevertheless, the degree of progress is far less in the south 
than in the north. Much of this diffuencc is inevitable because no amount 
of determination or education will enable the southerners to produce 
as much as the same people with die same determination and education 
could produce in the notch. The soil as well as the climate makes it 
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impossible to get tlie same return for a g[\en amount of effort and skill 
in both places. In this respect Italy is quite different from Califorma, 
which it much resembles in other tvajs. The great difference is that 
California has a cool coast and considerable water for irrigation eseo m 
its southern portion. 

Spain and Portugal 

In Spam, just as in Italy, there is a marked contrast betsseen the north, 
with good crops and a good deal of manufacturing, and the south, with 
poor crops and little manufacturing. The reason is largely the same, 
namely, fairly cool and rainy summers in the north, long hot dry ones 
in the south. 

So far as the form of the land is concerned Italy and Spam are quite 
different. The Iberian Peninsula, which includes both Spain and Portugal, 
is almost like a litde continent with young high mountains on both north 
and south. In the north the huge Pyrenees, svbicb separate France and 
Spain, are continued westward in the Cantabrian Mountains. On the 
south the equally lofty Sierra Nevada (ll,-)00 feet at its highest) rises 
steeply from the coast east of Gibraltar. Between these two mountam 
ranges the peninsula consists of a high pbteau from which rise many 
minor mountam ranges. The place where the plateau begins to break 
down toward the west has for centuries determined the location of the 
boundary between Spain and Portugal. In the center of the plateau, 
where the relatively flat parts spread out widely, we find Madrid, the 
capital. In two places broad valleys penetrate deeply into the plateau. 
There we find the only other inland cities of the first rank, namely 
Seville, far to the southwest among the vast olive groves of the valley 
of the Guadalquivir River, and Zaragoza in the northeast in the valley 
of the Ebro. 

All the •other large cities of Spain arc seapons. Barcelona, the largest, 
located in the northeast, is the mam manufacturing center of Spain. Ne.vt 
comes Valencia in ihe center of ihe east coast where the plateau recedes 
from the coast, leaving a fertile plain, famous for its oranges and other 
fruits Malaga on the south coast occupies a similar but less favorable 
position. Its name is connected with grapes and raisins. Passing Gibraltar 
and going part way up the west coast, we come to Lisbon, the capiul 
of Portu^l, and then to Oporto, whence comes the name of a famous 
drink, port wine, made from a spedal kind of grape. Fruit and olives 
give fome to many Iberian aties. ^ . 

Each of the eight cities that have just been mentioned can be pidej 
out on the raiho-td map (A568). Madnd forms a little star; Vahneia 
sWs a dusttr of ra.ltoai radiamg out luto us plum, b», o„t 
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cases climbing to the plateau; from Oporto a railroad runs up the Douro 
River and sends many branches up tributaries of that river, but never 
climbs to the plateau The Sierra Nevada, however, prevents Malaga 
from being a railroad center. The other cities, too, have their own 



pecularities. So does the railroad art a* a whole. Note hotv scarce the 
railroads are throughout the enure Ibettan Peninsula. They are scarcely 
more numerous than those of Russia wcept that there arc more hints 
of places where a dense network is beginning to develop. The moun- 
tainous character of the country is the mam reason why Spain js so 
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d.Sttcnt from France, tor example, in this respect. The rnoontains ^^oA 
in two ways. In the first place, then sl^ act ri.rect ) to 
rlensiiy of population anrl to mahe it rlrlBcult and cosll) to bmld ra.l- 
roads. In the second place they shut out ra,n-b.^nng svrnds, and thus 
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parts of L Ebro and tbe upper Douro salleys where ‘ 

rracticable. In Spam and Ponugal, far more than rn 
people hse along the coasts, not only branse that rs 
ricsel, but also because there the rarnlall rs greatest, especiall) 
north and west, or else the amount of water asarllble ' 

greatest, which is especially important on the east and south. Irrigatron 
is what makes Valencia and MaUga great cities. 
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COUNTRIES OF ASIA AND AFRICA 
The Continent of Asia 

Only about one fifth of Asia is of much use for human occupation, 
anJ close to half js almost uselm One reason for this is that much of 
Asia lies too far north for agriculture. Another is that Asia’s vast size 
prevents oceanic influences from penetrating into large parts of the in- 
ferior Still more important « the fact that plateaus and mountains 
largely destroy the habitability of vast areas in the most favorable latitudes. 
Moteoser, even the best paru of the mainland are less productive agri- 
euhurdUy, and less healrbfi/} and invigorating, than large sections of 
Europe and North America and small sections of South America and 
Australia. From the standpoint of size, Asia must be regarded as part 
of an enormous land mass svhich includes both Europe and Africa. This 
IS broken by bodies of water such as the Mediterranean, Black, Caspian, 
and Red Seas, and the Persian Culf, but these produce only a local effect 
upon the climate. Thus for practical purposes a mass of land about as 
wide as North America cuts off the b«t latitudes of Asia from the in- 
fluence of the Atlantic Ocean. When one notes how much the climate 
of Europe is improved by winds and storms from the west, one realizes 
how greatly Asia is handicapped by its mere size. 

One result of being so far from the sea is that in the latitudes which 
would otherwise be most favorable extremes of both heat and cold are 
great and the rainfall becomes highly seasonal. Except in a small section 
near Turkey the ram comes chiefly m the summer and early fall, and 
the winter and early spring are so dry that agriculture is handicapped. 

Asiatic Plains 

The location of the plains makes matters worse, as is clear from a ' 
study of the relief map. A large part of the main Asiatic lowland in 
Soviet Russia lies beyond the nor^ern limit of profitable agriculture. 
Much of the rest is too dry because it is at least 2,000 miles from the 
Atlantic Ocean and is largely separated from the Indian Ocean hy 
mountains. Aside from oases in this southern desert, the only extensive 
170 
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salt lakes and no outlet to the sea, espedally Balkash near the center of 
Asia, and the Sea of Aral and the Caspian Sea farther west. 

At the eastern end of the Basin of Iran the mountains on the two sides 
converge into the Pamirs, a plateau some 13,000 feet above scalevel with 
mountains rising to almost twice that height (Muztag Ata, 24,400 feet). 
Here we find the meeting place of four countries instead of three as at 
Mt Ararat and Seistan, namely Soviet Russia, Afghanistan, India, and 
Smkiang, which used to be part of China From the perpetual snow of 
the Pamirs great rivers flow northwestward across the sandy desert, 
watering oases and finally losing their dimititshcd waters in the shallow 
brackish lake and vast reedy swamps of the Sea of Aral. 

Asia’s Inner Triangle 

East of the Pamirs lies a vast triangle of plateaus and mountains. One 
side of the triangle runs roughly for 5,000 miles or more from the Pamirs 
to Bering Strait. Another, 2,^ miles long, follows the Himalayas to 
their eastern end, and then swings nearly southward to the inner end of 
the Malay Peninsula. The third side is formed by a line from this last 
point to Bering Strait. Inside this triangle an area more than twice the 
size of the United States is largely uninhabitable. It consists of great 
mountain ranges which more or less completely enclose basins and plateaus 
of all sizes The basins are mostly deserts because the mountains shut 
out moisture from the oceans. The plateaus arc generally too cold for 
agriculture because they are so high. 

The most imposing feature of the triangle is the vast bulk of the 
Tibetan Plateau bounded on the south by the mighty Himalayas extend- 
ing as far as from Winnipeg to New Orleans. The cold barren plateau 
between the Himalayas and two smaller but very lofty ranges farther 
north averages about 15,000 feet high and m places is quite flat even at a 
height of well toward 18^ feet. North of Tibet a smaller loop, with 
the Tien Shan Plateau on its north side, encloses the desert basin of 
Tarim, or Lop, now known as the semi-independent region of Smkiang. 
The basin seems low m comparison with the surrounding mountains, but 
It stands about 2,000 feet above the sea at Lop Nor. the lake to which the 
mountains dram In glacial times Lop Nor was one of the world’s largest 
lakes. The dry bed of the old lake consists of thousands of square miles 
of rock salt like thick cakes of ice tilted at all angles. 

North of Lop Nor the small basm of Turfan actually falls to a level 
425 feet below that of the sea. This makes it so hot m summer that, 
according to a Chinese legend, birds scorch their wings if they fly too 
high. A larger and deeper basin is occupied by Lake Baikal, one of the 
world's deepest lakes. Inasmuch as it is drained by the great Angara 
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River which joins the mightier Yencsei, its water b fresh. South of Lake 
Baikal the two regions known as Outer hfongolia (because it is far from 
China) and Inner Mongolia form another high mountain-girt plateau. 
This is bounded on the east for a thousand miles or more by the Khingan 
Mountains, which rise on the edge of a great escarpment bordering the 
plains of Manchukuo and North China. Farther north the eastern part of 
Siberia is a chaos of mountains. At the other (southern) end of the 
Khingan Range the Tibetan Plateau ends in a veritable fringe of ndges 
and gorges which cause parts of southwestern China sull to remain 

unexplored. r j • , 

Now we begin to sec why most of Asia shows so few dots m the popu- 
lation map (A144) and is crossed by only one railroad from cast to west 
and by none from north to south It the relief of the continent were dif- 
ferent-if it sloped gently upward to a high plateau m the north central 
part-millions of square miles which arc now almost unmhabitrf brause 
of dryness, ruggedness, or low temperature would be as productive as 
the plains of our west. 
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the north the mountains of the Kamchatka Peninsula continue southward 
through the little Kurile Islands to Hokkaido, the northern island of 
fapan, and the Sea of Okhotsk is thus enclosed. Next the islands of 
Hokkaido and Honshu, the main island of Japan, enclose the Sea of 
Japan. Then comes the Yellow Sea, named from the mud brought into it 
by the Yellow River, and lying west of the Chosen Peninsula. Farther 
south the great South China Sea is surrounded by partly drowned moun- 
tain ranges which rise to high levels in the Philippines, Borneo, and 
Sumatra. The two latter islands, together with Java and Celebes, sur- 
round the Java Sea. If Aaa stood a few thousand feet higher all these 
islands would be seen as parts of high mountain chains surrounding 
basins and plateaus like those of the great triangle of inner Asia. 


CoUNTTUK OF SoUTltWESTIllV Asia 

Turkey 

The next step m our study of Asia is to become familiar with the vari- 
ous countries and their ctucs. On a small scale Turkey repeats many 
features of Asia as a whole. The most habitable part consists of small 
alluvial plains close to the coast. One set of these, in river valleys near 
the west coast, formed the old Creek region of loma. After living there 
2,500 years or more, the Greeks were finally taken to Greece after the 
first World War. Izmir (Smyrna), the only cicy In Asiatic Turkey that 
approaches 200,000 m population, lies at the mouth of such a valley. 
Another set of plains consists of alluvial deltas formed by mountain rivers 
on the north and south coasts. The largest o! these is at Adana near 
the northeast corner of the Mediterranean Sea. Wherever the slopes face 
the sea there is a fair annual rainfall, although everywhere the summers 
arc dry, as befits the Mediterranean type of climate. Inside the mountain 
barriers, however, the rainfall becomes scanty, grass instead of trees usu- 
ally covers the slopes, and irrigation is necd«i for crops other than those 
such as winter wheat, which are pbnted in the fall and reaped in the 
spring. Crop failures are frequent, and the yield per acre averages low- 
Railroads arc naturally scarce (A569) A few run inland along the west- 
ern valleys A mam railroad connects Istanbul with Adana and Syria, 
and another runs through Ankara, the new capital, to the Armenian 
Plateau and Soviet Russia. Many railroads have been built recently. 

Syria and Palestine 

Gco^a^hjcalls;, ahhroi?h- ww- qdltfjcalL^, wA Wrut/g 

together. The most habitable part consists mainly of two north and south 
mountain ranges, or plateaus, with a long, narrow depression, or rift 
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vaUey, b€t\^Ten them. East of these the land slopes gently away and is 
desert because it Ji« in the rainshadon' of the mounfatns. Curiously 
enough two of the three largest cities Jic east of the mountains on the edge 
of the desert. In both cases this is doc to irrigation by streams from the 
mountains. Aleppo depends on risers from the Armenian Plateau to the 
north. Damascus, farther south, ts separated from the sea by two lofty 
mountain ranges. One of these. Mi. Lebanon, close to the coast, js famous 
for its huge cedan, much like our giant sequoia trees in California, which 
grow in a similar climate. The Anti-Lebanon or Mt. Hermon Range lies 
farther cast. Water which falls on its west side flows through the moun- 
tains to the cast side in a deep gorge. Thus the desert city of Damascus 
has been able to become larger than its seaport, Beirut, ;ust as Aleppo 
exceeds its seaport, Alcxandretia. 

Farther south in Palestine the mountains take the form of flat-topped 
plateaus on both sides of a deep rift valley, where a long, narrow seaion 
of the earths crust has dropped down m the same fashion as the Rhine 
Graben. In this lie the Sea of Galilee, the Jordan River, and the Dead 
Sea, the last being 1300 feet below the level of the Mediterranean. Jeru- 
salem b located on the top of the western plateau. It, too, has its seaport, 
Jaffa. The actual seaport is much smaller than Jerusalem, but the pres- 
ence of the narrow Philistine plain between the sea and the Judean 
plateau, where Jerusalem ts located, enables this area to support another 
large city in addition to Aleppo and Damascus. In this coastal pbm a 
considerable flow of underground water permits extensive irrigation. 
This has made it possible for the jevvish industrial aty of Tel Avnv to 
grow up close to Jaffa. The two together form the largest city in Asiatic 
Turkey, Syria, Palestine, or Arabia. 

Arabia and Iraq 

From Syria a railroad heads toward the new country of Iraq, which 
Consists mainly of what used to be known as Mesopotamia, the land 
between the Euphrates and Tigris rivers. Iraq depends upon river water 
for irrigation almost as completely as does Eg)pt. It has one other great 
resource, namely, oil. Pipe lines carry the oil to the seacoast in Palcsime 
and Syria, thus diminishing the importance of the long-pbnncd railroad 
from Aleppo to Baghdad, the chief dty of Iraq. Aside from od there is 
little freight in this dry region, and passengers usually cross the desert in 
motor cars. In large portions of the desert, especially the gravelly parts, 
one can drive almost anywhere without making roads. Bus Imes run 
regularly from Damascus to Baghdad, with no road much of the way. 

From Palestine a second desert railway heads southward. It was built 
by the Turkish government at tbe beginning of the nineteenth century 
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to carry pilgrims to Mzcca, far south in western Arabia. It was never 
completed beyond Medina, which ranks next to Mecca as a holy city 
among Mohammedans. Since the first World War all but the northern 
pact has been given up. A desert such as Arabia cannot produce much 
that enters into commerce, so the railroad did not pay. 

Beginning on the west, Arabia consists of (1) a narrow coastal plain 
along the east side of the Red Sea; (2) a deeply eroded escarpment where 
rugged valleys lead rapidly upward; and (3) a high plateau with many 
old volcanoes along its crest and with a gentle slope eastward to the 
Persian Gulf The mam oases, such as Medina and Mecca, he near the 
escarpment where the. rare streams flow out of the mountains. In addi- 
tion to this there are some oases m the mtenof where occasional highlands 
supply a little extra ram Yemen m the southeast is the highest part of 
Arabia, aside from a small area m Oman, the eastward pro)cction of the 
peninsula In Arabia Felix (Fortunate Arabia), as the Romans called 
Yemen, there is ram enough to support a settled population. Elsewhere 
the people either live in oases where water from the higher mountains is 
available, or are Beduins who wander with their camels, sheep, and goats. 
In the days of King Solomon, three thousand years ago when there was 
apparently more ram, the Queen of Sheba probably lived m one of the 
cities whose great rums are still seen high among the mountains in 
Yemen. Curiously enough another of the most famous queens of all 
history, Zenobia, the Arab, also lived in a magnificent city which is now 
almost waterless. Her home of Palmyra, in the Syrian Desert, is now one 
of the world’s most superb ruins. 

The Basin Plateau of Iran 

On the whole, Persia, now oflicially called Iran, is one of the poorest 
of countries; Afghanistan is not much better; and Baluchistan is worse. 
The trouble is lack of water. Moimtains, as we have seen, hem in these 
countries on all sides. The mountaiiu supply water for irrigation, and 
thus the oases are fairly fertile and quite pleasant, but they contain too 
many people in comparison with the amount of land that can be irrigated. 
On the higher land among the mountains wmter wheat and similar crops 
are raised without irrigation, but the yield per acre is small and the crops 
are often deficient. Vast areas, however, are given over to deserts of 
gravel, bare rock, sand, and vast flat expanses where salt lakes have stood in 
the past. 

The presence of a city m the Iranian Basin, or m any other and coun- 
try, IS an almost certain indication of mountains which supply water. 
The ram and snow of the lofry volcano of Demavent (17,930 feet) and 
of the neighboring parts of the Elburz Mountains have made it possible 
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for Tehran to hccome a large and in nuny t%’ays quite modern city. 
Tabriz in northwestern Iran, the only other Iranian city of more than 
200,000, has its own lofty mountains and is helped by the snows of Mount 
Ararat. These water the plains north of Lake Urmiah and thus help to 
provide a well-peopled “hinterland ” or tributary region, such as ts neces- 
sary if a cirj' is to grow great. High among the eastern mountains of the 
Basin of Iran, the largest cities of Afghanistan (Kabul with 80,000 people) 
and of Baluchistan (Quetta \wih 50,000) have a similar relationship to 
mountains. Sometimes the mountains are far from the people u hom they 
support. The lofty Hindu Kush Range of northeastern Afghanistan sup- 
ports not only Kabul and hundreds of smaller places near the moun- 
tains,'but also the strange oasis of Seistan at the end of the Helmand 
River. There the river, after irngating the fields, spreads out in floods and 
forms hundreds of square miles of swamps filled with enormous reeds. 
The swamps are the home of the strange Fowlers who get much of their 
living by snaring watcrfovvl m the little lanes of water among the reeds. 

Practically everywhere in thedrysunnj basin of Iran, fust as in Turkey, 
SjTia, Palestine, and Arabia, wood is so scarce and the climate so dry 
that the houses are made of dried mud (adobe). Generally they have flat 
roofs supported by wooden beams, but where wood is especially scarce 
the roofs are often domed. 

Thanks largely to British enterprise a railroad has been constructed 
from the Persian Gulf to Tehran, but until after 1930 Persia was practi- 
cally without railroads, as Afghanistan still u. A railroad in Baluchistan 
runs occasional trains to Seistan, but docs not pay. It was built because 
the Bntish wanted to reach Persia easily and forestall the Russians in gam- 
ing influeace there. Neither cities nor railroads thrive m the great central 
deserts of the Iran Basin, but the surrounding mountains and plateaus, 
especially in the northwest and northeast, arc quite habitable. 

India 

The Northern ilountainf. One of the most impressive features of 
India is the evtreme contrasts. The huge Himalaya Mountains on the 
north, for example, arc vastly different from the great Indo-Gangetic 
Plain at their base. The Himalayas arc the most rugged region on the 
earth’s surface. Nowhere else do mountains rise so high, or slope up more 
rapidly from near scales el. Valleys a mile deep arc so common that one 
scarcely notices them. Some are lOfiOO fret deep, and a few' approach 
15,000. The deepest valleys take the form of vast canyons at the two ends 
of the Himalayas. That range, it will be remembered, forms a rim along 
the ed^'c of the Tibetan Plateau which lies 15,000 feet more or less above 
the sea. From sources close together just back of this run at a height of 
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18,000 feet or more, the Indus and Brahmaputta rivers flow away from 
each other until they are 1,500 miles apart. Then they turn south through 
the mountains in canyons so deep that no one can follow the lower part 
of either. The Sutlej branch of the Indus also breaks through the 
Himalayas in a similar canyon. Various other branches of both the Indus 
and the Brahmaputra and all the main headwaters of the Ganges pour 
down the southern face of the Himalayas m vast torrents. They have 
gullied into the mountains so vigorously that the Himalayas and the front 
of the Tibetan Plateau arc carved into a vast fringe, a perfect chaos of 
mountains. 

The Himalayas and the high mountains that run southward from 
them at each end protect India from cold norihern winds and prevent 
the moisture of the Indian Ocean from passing to the notch. Thus the 
mountams make India warmer and more tropical than it would other- 
wise be 

Another effect of the mountains is to foster independence among the 
inhabitants of their lower slopes. Hence Bhutan and Nepal are inde- 
pendent states not subject to British rule. Aside from little Sikkim, 
where Darjeeling is located, they occupy the whole of the eastern Hima- 
layas At the western end, too, Kashmir, although ruled by Great Britain, 
IS one of the most independent parts of British India. 

The Indo-Gangeus Phtn. Descending nov/ to the lowlands, we find 
that for 1,500 miles in a great arc from the lower Brahmaputra and 
Ganges to the lower Indus, the Indo-Gangetic Plain is so flat that the 
horizon is almost like that of (he sea. For hundreds of miles the alluvial 
soil deposited by the rivers is so fine that one can scarcely find a pebble. 
Climatically, however, thu great plain is far from being uniform. During 
part of the year its eastern end is drenched m rain. The southward facing 
slopes that rise above it receive some of the world’s heaviest rainfalls. 
At Cherrapunji, 275 miles northeast of Calcutta, the summer wind known 
as the southwest monsoon brings an average of about 100 inches of rain in 
July. The average for the year as a whole is 428 inches Even at Cherra- 
punji, however, the four monihs from November to February get scarcely 
enough ram to keep the ground wet, and elsewhere there is far less. The 
wet and the dry seasons are amazingly different not only here, but in most 
of India. 

As we go down the lower Brahmaputra and then up the Ganges and 
down the Indus another great contrast comes into view. The railroad map 
illustrates it. The eastern end of the pbin close to the mountains is so 
wet that Its fccyplc mc cosffisdtsafcly haivdacapptd. A raiTifaW of to 2ft 
inches each month for two or three months is by no means easy to cope 
With. Hence, while there are many villages, we find no large city and 
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few railroads until we approach the mouth of the combined Brahmaputra 
and Ganges. There, where the total annual rainfall is toward 60 inches, 
and uhere June, July, and August each hate about 12, we find Calcutta, 
the lar^t city and former capital of India, iviih a population of a mdhon 
and a half. It is the seaport and trading center nor only for the province 
of Bengal, which contains over 50 million people (far more than in 
France, Italy, or Great Britain), but for another hundred million or more, 
farther inland. 

Toward the northwest, up the flat Ganges Valley with its fine-grained 
fertile plain of alluvial silt, the population continues to be dense. At first, 
in the provinces of Bengal and Bihar, the people are mainly rice raisers, 
but gradually, as we get into the United Provinces (50,000,000 people) 
and then into the Punjab or Five River Province (25,000,000), wheat 
becomes the dominant crop. So abundant are the people, over 500 per 
square mile and sometimes 1,000, that great ernes become numerous and 
the railroads form a genuine network. To find the first city with more 
than 200,000 inhabitants we have to go up the Ganges some 500 miles. 
Then In the next 400 miles or so we find no less than six: first the sacred 
city of Benares, where pilgrims bathe ibeir dead and themselves in the 
water that they drink; then Allahabad; Lucknow; Cawnpore, famous for 
its harness factories and a'massacre of Bntish women and children in 
1857; Agra, with the Taj Mahal, the most beautiful and stately tomb 
ever made; and finally Delhi, the capital of all India. By this time we 
have reached a climate which is delightful in winter, averaging 58® in 
January, but frightfully hot in June (92®). We have also reached a 
cbmate so dry that irrigation is essential. At Delhi only the four months 
June to September average 3 inches or more of rain (S in July). All the 
rest have less than I inch, so that here, too, the contrast between the wet 
and dry seasons is strong. 

Konhwest of Delhi the increasing dryness causes the populauon to 
become less dense in spite of irrigation. Hence we have to travel nearly 
300 miles before finding another ciiy w-itb 200,000 people. We find two, 
Lahore and Amritsar. One of the most impressive things in this region 
is enormous irrigation works built by the government to use the water that 
pours down from the Himalayas. Soil more impressive in another way 
are the hundreds of thousands of shallow wells from which the peasants 
hbotiously lift water to irrigate thdr tiny fields. EiCryw-hcrc vast labor 
u expended for a very small return. Among all the great countries? India 
probably has the lowest standards of living. 

Now vve turn south down the Indus and find no more great cities and 
only a few railroads until we reach the port of Karachi at the mouth of 
the Indus, more than 600 miles from Lahore. The population becomes 
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so scanty that we can sometimes travel miles without seeing a soul. The 
reason is that the rainfall declines and the heat and evaporation increase 
unul Jacobabad is reached. That litdc imgated city, at the foot of the 
Baluchistan Mountains half way from Lahore to Karachi, lies in a desert 
where the total rainfall for the whole year averages only 4 inches. The 
dryness is intensified by the fact that, although Jacobabad is 28° from 
the equator, it experiences about the hottest weather known in any part 
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of the earth. In June the average temperature for day and night together 
is 93°. Day after day a masMuum of 120° to 127° may be reached. 

Tht Indian Pfnwsiila. The eastward-sloping plateau of the peninsula 
form? a third great section of Indta m addition to the northern mountains 
and the Indo-Gangetic Plain. On the west side the mountains known as 
the Western Ghats rise steeply from the Arabian Sea and form a ndge 
along the edge of the plateau- As the east coast is approached, the plateau 
rises again in low and irregular mountains known as the Eastern Ghats. 
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In the peninstda, just as in other parts of India, the alternating monsoon 
winds, blowing equatorward in winter and more or less northward m‘ 
summer, usually give a strong contrast beuvecn a dry wmter and a wet 
summer. The tnovntams cause the coasts to be better watered than the 
inierioE. Hence the population is densest along both coasts, although 
rarely as dense as in the plain of the Ganges. The west coast, however, 
rises too steeply from the ocean to have a railroad. 

Great cities arc not numerous in the Indian Peninsula. In the west, 
Ahraadabad, a little way back from the coast near the Tropic of Cancer, 
is connected by a coastal railroad with Bombay, the second city and 
greatest seaport of India. On the eastern side of the peninsula, Madras, 
the third city in size, is the main port and only really large city south of 
Calcutta. The fertile lowland of Madras is the only place where the 
railroads of South India suggest a close net. In the drier interior of the 
plateau, irrigation from aruficial ponds is practiced assiduously. Scs’cral 
kinds of drought-resistant millet are the chief crops. Although they are 
poor food, they support many people. Cotton, grown especially m the 
rich black-soil of the Deccan Pbteau in the northwestern part of the 
peninsula, helps in providing a living. Therefore half way across the 
northern part of the peninsula we find the large city of Nagpur, while 
southeast of Bombay we come first to the cotton-manufacturing city of 
Poona, and then to the great native capital of Hyderabad. 

In the southern tip of the Indian Peninsula the rainy season is longer 
than further north and the people suffer less from drought and crop 
failure. Therefore aties arc relatively numerous. In the latitude of 
Madras the city of Bangalore has lately grown amazingly as a manufac- 
turing center. Farther south, and only W* from the equator, Madura 
has long been famous for its huge ancicm temples, barbanc though 
beautiful. 

Ceylon. The island of Ceylon is pan of India. It is connected with 
the mainland by Adam's Bridge, a scries of sand banks some 30 miles 
long, on which the water is nowhere more than 3 or 4 feet deep at high 
tide. So much docs the sand shift that a prolonged attempt to maintain 
a ship channel has been abandoned. Adam’s Bridge leads to a rather 
sparsely populated lowland in the north of Ceylon and to a densely popu- 
lated mountain region m the south. Here, as in similar latitudes every- 
where, the rainy windward side of the mountains at an elevation of 0,000 
to perhaps 7,COO feet Js a fertile, pleasant region. The temperature is low 
enough to get rid of the most enervating feature of a tropical climate, 
and the rain is sufficient to support plantation crops such as tea and 
coffee. So in Ce)Ion, more than m other parts of India, there is a great 
development of tropical planutions, nra white men but wiih native 



182 COUNTRIES (X^ ASIA AND AFRICA 

laborers. The famous tea of Ceyloa is shipped from the one important 
port, Colombo, where a great many ships call on their way between 
Europe and the Far East or Australia:. 


SouTHEAmaH Asia 

The Rice Plains 

In a certain way southeastern Aaa, including Burma, Thailand (Siam), 
French" Indo China, and the Malay Peninsub, repeats the main features 
of India. It has high mountains to the north, then some level, densely 
populated alluvial plains, and finally a high peninsub. The northern 
mountains, however, trend north and south instead of cast and west, the 
alluvial pbin is broken into many parts, and the peninsub is relatively 
small. Although most Americans know Unlc about this region, its area 
IS as great as that of the twenty of our states lying cast of the Mississippi, 
omitting New York and New |ct$cy. Although most of the area is 
mountainous, its population (well tosvard 60,000,000) is about the same 
as that of these same twenty states. This means that the plains, which 
constitute only a small part of the area, arc densely populated. The reason 
for the density is that southeastern Asia rivals Bengal, Java, southern 
China, and Japan as the world’s greatest rice-raising region. Nowhere 
IS more rice raised in proportion to the population than in Thailand. 
That little country raises about 700 pounds for every one of its men, 
women, and children. Except for the rubber of Malaya, however, neither 
Thailand nor any of the other countries of southeastern Asia raises much 
beside rice. Therefore, although the people are quite well fed, they have 
httle to sell to other nations, and can buy little in return. 

A Bunch of Rivers 

One of the mam charaaerisucs of southeastern Asia is that it comprises 
a remarkable group of almost parallel rivers which rise among the 
world’s loftiest mountains, nm southward through tremendous gorges, 
and end in the broad, fertile alluvial pbins and deltas where the rice is 
raised. On a relief map note the great nvers which traverse the 250-mile 
stretch between the eastward bend of the Brahmaputra River and the 
nearest point of the great Yangtze of China. In this space, or just south 
of It, we find the mam scream, or at least the headwaters of (I) the 
Brahmaputra itself, (2) at least eight great rivers begmning with the 
Brahmaputra on the west and ending with the Yangtze on the east. 
They are like a bunch of strings of vanous lengths, all gathered together 
at one point, but spread out widely below that pomt, while the longer 
ones spread out less widely above. 
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If ari)one wants a hard journey, let him try to follow the northern 
border of French Indo-Chma, Siam, and Burma. For esery hour that 
such a trip would take in an aupbne, ti will take at lease a month on the 
earth’s surface. E\en then it will he necessary to depart considerably 
from the boundary line in order to find places svhere even the hardy moun- 
taineers of this region can travd on without animals. A still harder 
trip would be to start in China at the southward bend of the ^’angize not 
far north of the city of Yunnan and travel straight to Lhassa, the small 
capital of Tibet. The simple little lines w’hich indicate nvers on the map 
become vast canyons 5,000 to 10,000 feet deep when one attempts to cross 
them. In their lower depths the canyons are hot, steamy, enervating, 
and hard to traverse because they arc so densely forested and malanal. 
Their slopes arc so steep that they can be climbed only m a few places. 
The tops of the ridges arc so cold, windy, and even snowy that people 
who come from the hot valleys shiver in their warmest clothes. Small 
wonder, then, that villages are scarce m the northern parts of Burma, 
Thailand, and French Indo-Ouna. The nigged relief isolates the people 
so much that they are backward and often highly suspicious of strangers. 
In all the world it is hard to find any equally large tegion where moun- 
tains alone, regardless of climate, make it so hard to get a living and to 
cany on commerce as in the northern parts of these countries and the 
adjacent provinces of China. 

Countries and Cities of the Plains 

The contrast between all this ruggedness and the level rice plains at 
the lower ends of the rivers is almost incredible unless one has seen it. 
The plains look small on the maps that we usually see. They are so 
broad that when one looks out from some high point, such as a Burmese 
pagoda, or the deck of a steamer sailing on one of the quiet distributaries 
in the delta of Thailand or Cochin China, the horizon iorms a perfect 
circle- It bounds a plain almost as smooth as the sea, bright green with 
rice close at hand and becoming more and more bluish farther avva). 
Each main delta has its port. Rangoon at the mouth of the Irrawaddy in 
Burma, Bangkok on the Menam in Thailand, and Saigon near the mouth 
of the Mekong in French Indo-China. Here, as in most tropical coun- 
tries, the inland cities are small and inconspicuous. Mandalay on the 
frrawaddy is tfie most firmoos. k geer orrfp orre third sf much esis ss 
Rangoon, vv here 100 inches fall each jear on an average. 

Burma was goierned from India unul 1937. Then the Britidi govern- 
ment decided to make it a separate political division in recognition of the 
fact lliat it is separated from Indu by high mounuins, and also dilTcrs 
from that country in the race, religion, and language of its broad faced 
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Mongoloid, Buddhist people. Siam, to use the old name, is unique as a 
tropical country of the Old World which has remained independent. In 
Indo-Chma the French try to make the atics as much like Pans as pos* 
sible, but lea\e the natives to their old customs elsewhere. 

One of the most remarkable features of southeastern Asia is the great 
rums m Cambodia. There, in the neighborhood of Ankhor Wat, ruins 
of great temples and other edifices made by a numerous and highly skill- 
ful people arc scattered through an almost uninhabited jungle. No one 
fully understands the circumstances under which these buildings were 
constructed, or the causes which led to tbcir abandonment. 

The Malay Peninsula 

The slender, rugged Malay Peninsula is quite di^erentfrom the rest of 
southeastern Asia. It is politically divided into a northern portion belong- 
ing to Thailand, and three Bnush portions known as the Straits Settle- 
ments, the Federated Malay States, and the Unfederated Malay States. 
Its rough mountains, like those farther north, are inhabited by wild and 
uncivilized tribes, especially on the wet east side. Another outstanding 
feature is that tn addition to the natise hfalays the peninsula contains 
numerous Chinese who form the bulk of the city population. This is due 
to the presence of tin mines, rubber plantations, and a great trade route 
which goes through the Strait of Malacca between the Malay Peninsula 
and the island of Sumatra. In the mines and on the plantations the Chi* 
nese make better laborers than either the Malays or people brought from 
India. The presence of the Strait has caused the great seaport of Singa- 
pore to grow up on a Imle island at the very tip of the peninsula, and 
Chinese workers arc needed there, too. Singapore and Penang, on a 
similar island farther north, form the Straits Settlements. 

The East Indies 

Many people fad to realize the great size of the East Indies, or the 
magnitude of the contrasts among them as to density of population. Both 
these conditions arc evident id the foUowing table, where the ten largest 
islands of the East Indies arc cximparcd with European countnes and 
parts of the United States as to area, population, and persons per square 
mile. 

New Guinea is as large as France and Italy combined, or as the eight 
states from New York and New Jersey to Illinois and Wisconsin. Its 
populauon of untutored, almost unclothed savages, however, would have 
to increase 50-fold to rival that of France and Italy. The next island, 
Borneo, is about the size of Turkey or Texas, but has only a fifth as many 
inhabitants as Turkey and half as many as Texas. Sumatra, which is a 
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great rubber island, equals Finland or Oiifornia in size, and has about 
the same population as Cahbrnia. The Philippines, which include 7,083 
islands or islets, 466 of which arc more than a square mile in extent, are 
as large as the entire country of Rumania or the state of Arizona. They 
have quite a dense population, nearly 25 times as dense as New Guinea, 
but only two thirds as dense as Rumania. Celebes, which on most maps 
looks like a sprawling spider cast of Borneo, proves to be as large as 
Uruguay, or North Dakota, and has decidedly more people than either of 
them, although the density per square mile is only like that of Turkey. 

The next island in size is Java. Here we find a most astonishing con- 
diuon, namely, a size like that of England, or Alabama, and a density 
of population like that of England and about 15 times as great as in 
Alabama. In the table the Japanese island of Taiwan (Formosa) appears 
to be the only other island that approaches Java in density of population. 
If Luzon, the northern island of the Philippines, is taken alone, however, 
it too falls among the highly populous islands. 

Four smaller islands are mentioned in the table. Most people have 
never heard of them, although their size equals that of famous regions 
such as Belgium, Palestine, Hawaii, or Northern Ireland. Even the small- 
est IS as large as Puerto Rico, Rhode Island, and Delaware combined. Its 
population, however, would have to be multiplied by 35 in order to be as 
dense as that of Puerto Rico (close to 500 per square mile) . 

One of the features of the East Indies that most needs to be explained 
IS why Java has more people per square mile than England, Belgium, 
New Jersey, or even Puerto Rico, whereas New Guinea, in essentially the 
same latitude, has less chan any other place in the preceding table except 
the mountainous and arid state of Arizona. The answer js not found in 
the relief of the earth's surface. All the East Indies are mountainous, 
but New Guinea, Borneo, and Sumatra, with 5 to 39 persons per square 
mile, have relamcly larger lowlands than has Java. Nor is the answer 
found in industrial development and cities. Java, to be sure, lays claim 
to the only two large cities m the East Indies, namely, Batavia near the 
west end of the island, and Surabaya near the drier east end. Moreover, 
some towns on the Javanese highlands, such as Bandung, give promise 
of becoming large ciues. Nevertheless, if all the cities were removed from 
Java, the population would stiU be as dense as that of England in which 
the huge cities of London, Liverpool, Manchester, and Birmingham are 
included. Nor can the answer be found in methods of government, for 
the Dutch govern scantily populated areas in New Guinea and Borneo, 
and the moderately populated islands of Sumatra and Celebes, as well 
as Java. The British govern the rest of Borneo and New Guinea as well 
as densely populated Ccfloa, In the Hubppines, for svhich the Ameri 
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cans have been responsible since 1898, the island of Luzon is densely 
populated in its western part, whereas eastern Mindanao farther south is 
much like New Guinea. 

One reason for the "increasing sparsencss of the population as we go 
&om Java to the northern Phihppincs, Celebes, Sumatra, Borneo, and 
finally New Guinea, may be the character and culture of the people. 
Far more important reasons, however, seem to be the soil and the rain- 
fall. Jara supports an almost incredibly dense agricultural population 
mainly because of two conditions. First, its soil is constantly being re- 
news ed and enriched by volcanic eruptions which provide material that is 
W’ashcd down the mountainsides to the terraced ncc fields and the alluvial 
plains. Second, a good share of the island has abundant ram part of the 
year, hut also a reasonably but not extremely dry season for several 
months. The other East Indies ha\c progressively lower densities of 
population and lower stages of culture as these two conditions disappear. 
New Guinea, for example, has relatively little young volcanic soil, and 
few well-drained, fresh alluvial plains. Where it has such soil, it rarely 
has the right amount and seasonal distnbucion of rain^ll. Either there 
is too much raic and no sufficiently long dry season, or else there » not 
enough rain and the dry season is too long. Tropica] countries are 
especially sensitive to variauons in the quality of the soil and in the 
sonal distribution of rain. 

China 

Influence of Plains and irorra, ’Rainy Summers. The outstanding 
geographical problem of China, as of Inii'a, is how so vast a population 
can be supported on so small an area. In both countries non-geographical 
or human factors, such as old customs and the vviUiagness or ability of 
the people to exist on a low standard of living, enter into the matter. 
This, however, is equally true in many regions where the population is 
sparse, instead 6f dense, for example, in the deserts of Persia and Baluchis- 
tan. The human factors lead to a dense populauon only when com- 
bined with certain distinct conditions of geographical environment. One 
of these conditions is broad, level plains composed of fine-grained alluvusU 
deposits which arc frequently renesved by nvers. 

Such plains alone do not lead to a dense population, as is evident 
from the scarcity of people in the dry Indus Valley. They become effec- 
tive mainly when combined with warm, rainy summers. Where abun- 
dant summer rams prevail and the harm done by a dry season, such as 
occurs in China and India, is mitigated by cool winters or by irrigation, 
a dense population is usually found not only in plains, but also among 
hills and mountains. Vie have already seen how this works in the Indian 
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peamsula ^vhere jrrjgation from "tanls" or ponds is widespread. In 
China, too, although tanks are not common, there is a vast amount of 
irrigation from mountain streams and by raising water by hand from 
the rivers in the plains. Because of this, among the mountains of China 
south of the Yangtze and svest of the northern plains, the lower slopes 
are almost everywhere painstakingly terraced — often to a truly astonishing 
degree Back of Fuchow on the southeast coast, for example, scarcely 
half the people are supported on the small fraction of the land lying in 



the valley bottoms. The rest raise rice, sweet potatoes, lea, and other crops 
on terraced hillsides which are often quite steep. 

South China. A bird's-eye view of China, beginning in the far south- 
west, shows first the high plateau of Yunnan. There a large city of the 
same name is cool and comfortable because it lies so high. It is connected 
by rail with Hanoi and the part of Haiphong in French Indo-China, a 
fact which greatly helped the Chinese in thdr war against Japan. East of 
Yunnan an irregular mass of well-populatcd mountains is brokeri by 
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lie vallf)- of the Si, or Wrst Rivor. This rircr looks simU on the maps 
nhich SVT commonly use, but is really someth.ng like our Oh.o in size^ 
Near its mouth, but not on the mam riser, sve find tiso of Cbnas mai 
cities. Canton on the mainland, and Victoria on the isbnd of Hongkong, 

owned by Great Britain. i_„i,nrT 

Now let your eye sis eep SOO or 600 mites up the coast of China, ooking 
at the beautiful bays and islands that fnnse the mountainous ^su Here 
sve find tsvo more of China’s larges, seaports, Amoy “‘‘/"'''““j 
Farther inland the country is so monnuiinous Uia, in spite of a 
industrious populauon no railroad traserses it until sve reach > 1 ’""'“^ 
hue from CaZn northivard. That line leaves 

out onto a branch of the Yangtze plain of central China, not far from 
two other great cities, Changsha and Sungtan. 

Central China In order to sec %%hat centra! China is like, let us go 
back to the coast. Near latitude 30* N, sshere Ck™ 
sve find a remarkable group of great cues and one of the 7 “ 
paru of China. Where the mounums come to an '"j » j P » 

Yangtze, tecelses ships f™"] '^tlilmial plain sshich forms the most 
At Shanghai sve ate on the great P'T, „„.s , „,i„ad runs 

populous part of China. Curiously ='‘^°“t„Vd,» ,0 from 

svestsvard from the coast at Hangchosy j shanghai because 

Shanghai. Tkc need of such a road u no. u^nt a Sh ngh 

Ihe Yangtze furrdshes a raihsay north- 

of taking a riser boat, however, ,i,m,,e,h Soochow to Nanking, 

isesiiiard from Shanghai n't”” ' P ” 3 „J g„ „p the Y’angtze 

the capital. There we iransfw Hankow where wc meet the 

to the smoky, drab, indusuia , changsha. Continuing on- 

nonh and sondi railroad 1 '“” m Ichang, and pass 

ward by river boat we up ,t,. n-d Risin. It is amazing to find 
Ihtough the mountains to , j goulh America aside from 

53,000,MIO people-as behind high mountain! 

near the borders of Tibet- It among the most pros- 

ihcy arc poor according J^°“'^ 7 'Mou"h business 10 support ti'o major 
perous o ihe Chioese. Tliey do “‘"’f “unta u 
iiUen Chuoking no .he ' mmLIy is doe .0 .he lof., 

losi-aid .he T'k"" aburdao. sia.et for irtigauon. 

mounuins aroand them wmen f 
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I^ortb China. Now we mmt go back down the river and at cither 
HanWow or Nanking lake ihe train for Peiping. From Nanking we 
travel north across one of the world's flattest plains for hundreds of miles. 
In a part of the plain laid down by the many branches of the Hwai River 
we cross the mam railway line from the coast south of Shantung to the 
southward bend of the upper Yellow River and the great inland city of 
Sianfu. When our tram reaches the lower parr of the Hwang Ho tve 
literally find the river flowing on lop of an embankment. This, together 
With the extreme flatness of the Hwai plain, makes us realize how easy 
It IS for excessive rams not only to waterlog the fields (because the water 
will not run off), but to cause the rivers to break ibeir bounds and flood 
thousands of square miles of the plain. 

East of this part of the railroad lies the peninsula of Shantung With its 
bare treeless mcuniains and sivarmmg pec^lc. Here again we find a 
group of great cmes-»“Tsm3n where the railroad crosses the Hwang Ho 
(Yellow River) and Kiaochow and Tsmgtao close together on the south 
Side of the peninsula. In Shantung the scaraty of trees bnngs home an* 
other important factor which joins with the floods to make life much 
more difficult m North China than m ihe center or south. Trees are 
scarce partly because the population is so dense and the winters so cold 
that everything ihat will bum is eagerly sought, including even grass. 
Even if there were rio people, however, forests would have a hard lime 
because of the dryness of the winter and spring Sometimes the rain 
holds oil so long in the spring that crops tannoi be planted on uslrri* 
gated land in lime to ripen before frost comes in the fall. Tlius famines 
arise both from floods and from droughts. The dangers from both kinds 
of disaster continue as we go on to Tientsin, the most northerly great port 
of China Proper. At Pcijwng, not far away at the foot of the Khingan 
escarpment, floods are not a menace, but drought often brings distress. 

If vve cross the Khingan Afounrams on the railroad that runs to the 
northwest, we find ourselves on the far reaching Mongolian Plateau, out- 
side the famous Great Wall of China. On its edges there is rain enough 
for wheat and a few other crops, but farther from the coast it becomes a 
vast, elevated desert, intensely cold in winter, hot in summer, and peopled 
mainly by Mongol nomads. The railroad bends west and ends at the 
great northern bend of the Yellow River. If wc continue up the river 
we traverse the loess country, where mountains and valleys are covered 
with a fine-grained yellow deposit brought by the wind from the deserts 
farther to the northwest. Near the point where the upper Hwang Ho 
first turns north fies the city of Lanchow, nearfy I.OCO miles inland at an 
alutude of about a mile. Lanchow resembles Teheran in Persia in its 
elevated inland location, and also in owing its size to irrigaaon by streams 
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from high mountains. It is quite unliLe most o£ Asia’s great cities, which 
arc seaports, or at least lie in rich alluvial lowlands. 

Manchukuo and Chosen 

As sve go north from China to Manchukuo and then cast ro Chosen 
(Korea) the railways, for the first tune since we left India, tend to form 
a genuine net. The main reason is that here we come upon the work of 
the Japanese, just as we came upon that of the English in India and the 
Dutch in Java, hfanchukuo contains one of the world’s great plains, 
although it is small compared with those of Soviet Russia, or the Amer- 
icas. Itliessofar north that cold winters arc a handicap. On the northern 
boundary along the Amur River the average temperature in January ts 
— 10 F., with minima as low as — 45“. The summers, howeser, are 
pleasantly trarm, and crops grow quite wclL The mountains surround- 
ing the plain are still colder, but few people Ine there. The chief ciues 
arc in the south, where it is not so cold. Antung lies on the coast where 
hfanchukuo joins Chosen, while Afukdeo is located a little svay back 
from the coast in the main plain not far from the Chinese border. A 
third great city, Harbin, lies north of the center of Manchukuo, so that 
its January temperature averages 4^ below zero. Nevertheless, the winter 
is a time of active trade when one hears the creak of springless two- 
wheeled cans in which soy beans are being brought for sale by the farmers. 
In a country of this sort, without hard surfaced roads, heavy ram and 
mud make it hard to travel in summer, but frozen ground with only a 
little snow makes it easy in winter. 

Chosen is a typical Asiatic peninsula with high mountains on the east 
and a lowland on the west. Under Japanese rule many short railroads 
have been built in the lower western part, but the east still remains L'ttle 
touched by modern changes. Keijo, or Seoul, in the middle of the west 
side, is the only large city. 

Japan 

In the railroad map (ASb?)) Japan has a more European appearance 
than any other part of Asia. A similar approach to the European tj-pe 
is seen in many other Japanese conditions, such as the amount of manu- 
faauring, the tftidency toward colonial tspansion, the use of clectncity, 
and the development of great dues. If Japan were not so mountainous 
these conditions would probably be still more pronounced. Nevertheless, 
the mountains are a help to Japan. They complete the work done fay 
the Sea of Japan in protecung eastern and southern Japan from the cold 
winds which make the winter so severe on the mainland. In January 
the cast coast of Japan averages about 12” F. warmer than Peiping in the 
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same latiiudc on the mainland. The mountains also help the soil of 
Japan Many of them are vokanic and supply an abundance of fresh, 
ferule soil to ihe loulamls. Tins helps to ma\e the >icld of crops much 
larger per acre than m any other part of Asia. Japan gets nearly two and 
a half times as much ncc per acre as Ja\a. 

The producmity of the bnd, added to the energy of the pcojrle and 
their skill in manufacturing, ollotss Japan to base a population more than 
half as great as that of the United States on an are.i about the size of 
Montana Naturally such a country has rruny large ciues. On a moun- 
tainous narrow island one would naturally expect most of the cities to be 
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located on the seacoast. Such is preeminently the case, for among the 
fificeti Japanese cities with approximately 200,000 or more inhabitants 
only Kyoto lies back from the sea, and it is only a trifle farther from 
the water than is the early center of Los Angeles. The six largest cities 
and many others arc located along the south coast in a distance of scarcely 
more than 250 miles. 

Modern Tokyo is an enormous place, coming next after Ne»v York 
and London m size. Tlic port of Yokohama and the smaller city of 
Yawata may be called suburbs of Tokyo to the same extent that Newark 
and Paterson are suburbs of New YorL Going weu along rbe co.ist one 
comes to Shizuoka, about as far from the great capital as New Haten 
is from New York. Then come Nagoya, with over a million people, and 
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Kumamato, about as far as Springfield. A bttle farther west at a dis- 
unce not much greater than that of Boston from New York three huge 
cities, with about 5 million people among them, are located close together, 
namely, Osaka svnh 3 million people, the doll manufacturing city of 
Kobe, and the pleasant residence city of Kyoto, each with about a milUon. 
Farther west in a distance a little greater than 

moderately large cities, Kure and Hiroshima, with 200,000 to 300,000 
people apiece, are located on the mam island of Honshu, and 
Fukuoka and Nagasaki, on the smaller island of Kyushu. Only Shikoku, 
the smallest main island, fails to have a large city. 

The three other Japanese cities svith more than 200,000 population ate 
located north of Tokyo, far away from the test-^enda. on the mst emst, 
and Hakkodate and Sapporo in the northern island of Hokkaido, One 
of the most impressive facts about Japanese cities ,s that ten large onm 
he along the south coast of Honshu in a distance about like that from 
Washington to Boston. This suggests that Japan s “'k 
parable to ours. As a matter of fact, however, Japan has a much greater 
percentage of farmers than the United States. 


Africa 

parts of the continent by European nat|ons raiher than o g^ud gto 

geographial conditions, the political allegiance, and the ernes. 

French Mediterranean Africa 

Half way from west to east the nc^ coast <■ “^d 

^^ard for about 300 miles. The *tr.p of county 

notth of the Atlas Mounmms. "k'* - d„es any 

respects the best part of Afna. It l«« c>o«r m ^ Ahhoueb dry 
other pan. and it ciuring the mild ^smters, 

m W is Thr'm'sup'^'rt « ’"y de^ 

this snip was divided in.o ihrm eounme^ “ he ea." To*y M fhree 
in the middle, and Toms (old Carthage) j j jj „ot 

„e under Fieneh rule. Most of coheless, each of 

business enough to ® _ ,L,n 700000 population, and tv.-o 

the three countries >>“ "J’ ie F.eneh the ciues are the 

other cities approach this size. 
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foci of a small but faitly ilense railw-ay net from which ts\n branches 
penetrate across the Allis hlountaios sniti the tlcscrl. The lar^ttst of 
the emes, Casa Wanca on the west coast of Morocco, is also the coolest. 
A cool current from the north wasJics this coast just as is the case on 
the corresponding' coast of Cahfornta. Marraleth, a someivbat smaller 
inland city of Morocco, owes us size to irrigation from the Atlas Moun- 
tains The colony of Algiers has tvso seaports, Oran, and its larger neigh- 
bor, Algiers, Irom which winter segetahfes and fruits arc shipped (o 
France Tunis has one large seaport, also called Tunis. Italians are 
numerous there, and Italy feels that she ought to own a place so close to 
Sicily. 

The Sahara and Egypt 

South of the northern French colonies a vast area about as large as 
the United States has not a single railroatl from the Atlantic castsvard 
until the railroads sshich rouglily follow the Nile Riser arc reached 
(A570). This blank space tepresenis the great desert of Sahara. In the 
far west the coastal part, known as Rio de Oro {River of Gold), together 
with the neighboring Canary Islands, represents a remnant of the magnifi- 
cent colonial empire once owned by Spain. More than half of the rest 
belongs to F ranee, but luly, Egypt, and England (in the Anglo-Egyptian 
Sudan) otvn parts. In reality the whole desert belongs w’ith Arabia as a 
single great geographical unit, divided into sections by the narrow oasis 
of the Nile Valley and by the Red Sea. On the northern coast of Libya 
the railways are so insignificani that they are not shown in A570. The 
way in which ihey hug ibe coisi imhcairs how dry and poor the bnd 
becomes as soon as the coast bends southward cast of Tunis. 

The oasis of Lg)pt has ivso distinct patu. One is the tnangular Nile 
delta, and the other the narroiv finodplim which borders the riser most 
of the way upss-ard across the desert. Close to 16 million people arc here 
crowded into an area of 13/i00 square miles. More than a mdlion of 
these hie in Cairo, which hat been able to grosv great because it lies at 
the head of the delta where several naaigahle distributaries of the Nile 
branch outw.ard. Another half million arc in Alexandria, Egypt’s sea- 
port at the western Itordcr of the delta. The next Egyptian city m size is 
Port Said at the northern end of the Suez Canal, but it has little more 
than 100,000 people. The rest of the Egyptians arc mostly poor peasants 
who live m mud villages and work hard to plow, plant, irrigate, and reap 
small but fertile patches of land. With a thousand of them for every 
square mifc, ft is obvious that tficy can do fitlfe more than supply them- 
selves with food of the staple kinds. Egypt is politically independent, 
but Great Britain retains the right to keep troops along the Suez Canal. 
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The Niger-Sudan Strip 

A strip of land 500 or 600 zoiles wide extending from the Atlantic 
Ocean to the foot of the Ethiopian plateau and lying approximately 8® to 
16 north of the equator is m^^haran in quaht)-. That is, the barren 
desert here gives place to short grasses then to taller grasses, and finally 
to scrub forest where small trees stand widely spaced among the grass 
as in an orchard. The western part iielongs to France and the eastern 
to the Anglo-Egyptian Sudan, but little bites are taken out of French 
territory by Portuguese Guinea and the British possessions of Gambia 
and Sierra Leone on the west and by the northern parts of the Gold Coast 
and Nigeria farther east. 

A long and scorchingly hoi dry season makes this a poor place for agri- 
culture, while the grasses, though coarse and rough, make it at least 
moderately good for cattle. Hence many of the people arc nomadic 
keepers of cattle and goats. Irrigation, howeser, and the presence of 
groundwater near the surface of various low-lying tracts make it possible 
for a Considerable farming population to live in certain places. Hence 
where the Blue Nile from Ethiopia meets the White Nile from Lake 
Victoria the combined towns of Khartum and Omdurman make a good- 
sized city. In the same way the water of the upper Niger supports small 
oases such as Timbuktu, which is famous as a starting place for journeys 
across the Sahara, by aravan in the past and now- by a desert type of 
automobile. West of the shallow and fluctuating body of water known as 
Lake Chad (at the northeastern corner of British Nigeria) the rainfall 
and the presence of groundwater tn certain broad hollows combine to 
produce fertility in parts of both British and French territory. Peanuts 
grow so well that this is the worlds greatest peanut country, A scries 
of semi-agricultural towns such as Kano and Sokoto sprawl ostr the land- 

Equatorial Rainforest Countries 

Only a rclad>cly small part of Africa agrees with the common idea 
that tropical countries are coscred with dense forests. This part begins 
on the west in southern Sierra Leone and the Negro republic of Liberia 
3nd extends eastward through Belgian Congo to the high mountains 
which lie west of Lake Victoria and the northern part of Lake Tangan- 
yika. It extends southward to about 5" S. Within this area the gloomy 
forests, almost impenetrable and uniohabjtable. arc interspersed with more 
habitable tracts of smaller, more junglc-like forest where a crude agricul- 
*ure is practiced. There are even some grassy tracts where spcaal types 
of soil and drainage prevail. The population, though sparse and living 
rruinly near the rivers, is more dense than in drier areas of the scrub- 
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forest type farther from the equator. A good many railroads penetrate 
a few hundred miles into the interior. Some of them end where the 
construction of tracks becomes difl&cuk because it is necessary to climb 
onto the great plateau which forms most of Africa south of the Sahara. 
Another reason for the ending of the railroads is that they reach their 
destination, which is a zone where the dense forest gives way to jungle, 
a region fit for agriculture. In a region of this kind in British Nigeria 
the city of Zhadan, about ZOO miles from the coast, is the oqly really large 
city in a north and south distance of 4,000 miles. Including its farming 
suburbs it has a population of nearly 400,000. Its seaport, Lagos, whence 
great quantities of palm oil and palm kernels arc exported, is the largest 
on the ivhole African coast except in the far north and extreme south. 

Far m the interior of the equatorial forest region a few short railroads 
have been built to get around the rapids of the Congo River. There are 
still plenty of places, however, where one can go straight across Africa 
along a straight line without crossing a railroad. 

High Equatorial Plateaus 

One of the handicaps of equatorial Africa is that the interior is cut of! 
from the coast by mounuins on the borders of the main plateau. The 
Congo Basin is separated from the Indian Ocean by an especially high 
part of the plateau from which rise great volcanic mountains (Ruwenzori, 
16,800 fceti Kenya, 17,000, Kihman)aro, 19300). On the west it is sepa- 
rated from the Atlantic by a band of mountains which form the rim of 
practically the tvholc of the plateau of the southern half of Africa. These 
mountains rise to a height of 13370 feci in Mt. Cameroon near the corner 
where the African coast turns south about 5* north of the equator. The 
tvest side of this active volcano vies with northeastern India (Assam) 
and Hawaii as one of the world’s rainiest places, with an average of well 
over “iOO inches per year. 

The northern end of the highen part of Africa begins in the Italian 
colony of Eritrea near the coast of the Red Sea. It extends southivard 
through Italy’s recent conquest, Ethiopia, to the British colonies of Kenya 
and Uganda and to the eastern part ot Belgian Congo, In the large sec- 
tions where these plateau regions lie above 5,000 feet the tveather is never 
hot. At Addis Ababa, the little capital of Ethiopia, 8,000 feet above the 
sea, and also at Nairobi, the smaller capital of Kenya (5,450 feet high on 
the equator), the warmest month averages about 66® and the coolest 59°. 
Both places have heavy but not excessive rain for a few months. During 
several other months there is scarcely enough ram to keep the ground 
Wet, but this docs little harm li^use of the relatively low temperature. 
Such condiUons make a chmate which would be debghtful for Euro- 
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peans if it were not so monotonous. They also cause large areas to be 
covered with grass so that cattle arc numerous, and many native tribes 
are nomadic. 

There is plenty of vegetation, too, especially on the slopes, which are 
often forested. Plantation crops such as coffee, as well as temperate crops 
such as corn and eten wheat, can be raised m favorable localities. This 
has led many people to believe that the pbteaus are a white man’s coun- 
try, but isolation and the presence of a fairly dense African population 
give the white settlers a hard tunc. Nevertheless, thousands of Briush 
settlers seem to be firmly established on the higher parts of the Kenya 
Plateau. 

Of similar significance is the vigorous response of the natives to the 
high plateaus. Ethiopia resisted the cncfoachments of the white man 
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the ciimne ts Iree from mucJi of ibe eDcnaiing bwt felt at low cr altuudct. 
Nevertheless, it is not Ingli cnougH lo prevent the banana-likc plantain 
from being the staple crop. 


Southern Scrublands and Plateaus 

Africa IS unfortunate m having brge areas where highly sc.isonal rain- 
fall, a long dry season, and ptjt»r soil cause the natural scgcratton to l>e 
either grassy savanna or a scruliby kind of grassy forest vshere agricul- 
ture docs not thrive. Lxeept for the high pbtcaiis the eastern bulge of 
Africa from Critrea at the southern end of (he Keel Sea through the three 
Somahbnds to eastern Kenya is mainly a sparsely populated grassland 
or savanna. Fatiher south most of the continent from Tanganyika and 
Mozamhique on the east through the tvso Rhodcsiai to Angola is cov- 
ered with p<wr scrubby forest. a\ long dry Kason hampers vegetation so 
much that in vast areas few trees of any species ever attain a diameter of 
12 inches at a height of A feet from the ground, and many species nev er get 
beyond 4 inches no matter how r>)d they are. Jn the far southwest, north 
c{ the Orange River, the ccHintry degenerates into a genuine desert, the 
Kalahari Its bushy, s.vndy wastes are the home of the primitive cattle- 
raising Hottentots ar><) dimuiutne liuihmcn. nxcept in p.trti of Somali- 
land and Mozambique practieally the wlmle of Africa ftom Dhiopia to 
Angola and the Union of S>uth Africa consists of a pbteau at least 3,0(0 
fee: high. Inasmuch at (he plateau is higher on the edge* than In the 
middle the great rivers have to plunge over falls or rapids, such as the 
falls of the uppet Nile, Victoria I'alls on the Tambesi, and the rapids of 
(he Congo and Orange rivers. Such comlidons have made it impossible 
to penetrate far into Africa by vvatcr and have helped to keep the conti- 
nent backward and unknown. 

Largely liecause of the unfavorable dry seasons, auleil by the unfavor- 
able relief, a part of southern Africa brger than the United States has a 
population of Karcely 25 million— only one fifth of ours. This area 
includes practically all the continent east of the high plateaus of Ethiopia 
and Kenya and south of latitude 5* S,but omitting a narrow coastal strip 
m the Union of South Africa. Ominst this with Egypt, which has about 
220 times as many people per square mile. Even Rritish Nigeria, with 
nearly 20 million people in 340W)0 square miles, has 6 times as dense a 
population as the scrub forests of the east and south. 

The low commercial value of this huge section of Africa is evident 
from the fact that the railroads which cross u were not built primarily to 
develop it, but to reach rcbtively small regions where the conditions of 
rainfall and agriculture ate tinusualfy good. For example, on the cast 
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side of Africa the most northern group of railroads crosses a desert in 
order to reach irrigated regions along the upper Nile and at the northern 
base of the Ethiopian Plateau. The next one, scry short, taps the high 
plateau of Italian Eritrea. Farther south a railroad from Jibuti m 
French Somabland, near the south end of the Red Sea, was built to con- 
nea the rclatiscly fertile Ethiopian Plateau with the ocean. Italy took 
this away from France in the second World War. The next railroads, 
far down the coast, start from Mombasa in Kenya and from a little port 
in Tanganyika near the islands of Pemba and Zanzibar. They uaserse 
hundreds of miles of unproducu\e scri^ and grass m order to reach the 
higher and more productive plateaus of the interior. Finally from 
Portuguese Mozambique one railroad runs north to Lake Nyassa, the 
northern part of svhich lies benveen especially high and hence fcniJe 
plateaus. Another goes by way of Victoria Falls on the Zambesi to the 
copper region around Katanga near the border between Northern Rho- 
desia and Belgian Congo. Then one branch reaches the west coast at 
Bengucla in Portuguese Angola and another rpeets the navigable Kasai 
branch of the Congo. This whole line across Africa would probably 
never have been built had it not been for the copper mines. 

In Madagascar a similar situation prevails. The one railroad heads 
for Antananarivo on the central plateau at a height of -1,600 feet. On its 
way it traverses a dense rainforest too wet for agriculture. Such a forest 
ftvms a ring around the island, shrouding the slopes that lead to the 
plateau. The relatively low southern part of the Madagascar Plateau 
it covered with the same kind of poor scrubby forest as the tnainbnd. 

Another evidence of the unproducuve nature of these southern scrub- 
lands and plateaus is that, aliliough the Bntish have talked for generations 
about a Cipe to Cairo railway (from Capetown in South Africa to the 
Mediterranean Sea in Egypt), such a railway sull remains largely 

unfinished. 

Of course in the better parts of this whole scrubbnd there are many 
valleys and low pbces beside vs-aicrcourses where the trees are brge. 
There are also considerable areas here and there which arc good for 
pbntaiions. Nevertheless, as a whole the entire area from Eritrea through 
Tanganyika and Rhodesia to Angob and all but the southern p^ of 
the South African Union suffers from drought. Failure of the rains to 
arrive promptly at the end of the dij- season often destroys ihe prafil on 
pbmations and makes the nauves suffer from aaua! scarcity of food, 
l^ccause of such difficulties, and because this kind of climate favors grass 
">ore than trees, many of the natives here, as well as in umibr parts of 
Africa south of the Sahara, depend on cattle and are more or less nomadic. 
The fact that aside from Ibadan the whole of Africa between the Meditcr- 
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ranean coastal section anti )ohanntsburg in South Africa has no city of 
more than 200,000 population is highly significant in this respect. 


South Africa 

BctK’een Jatirudcs 25® and 35“ south of the equator an casMi’Cst dis- 
tance of 1,000 miles in South Africa repeats certain main features which are 
spread out over 8,000 miles m the same btitude north of the equator. On 
the west the small Kalahari Desert corresponds to the vast deserts of 
Sahara, Arabia, southern Persia, and the Indus Valley Farther east the 
high mountains of B.'isutoland, rising to a height of <>,000 to 11,000 feet 
on the eastern border of the South African plateau, correspond to (he 
Himala)as, Tibet, and Yunnan m Asia. The energetic Basutos, who 
constitute a purely natwe and almost independent British protectorate, 
correspond to die independent Himalayan states of Nepal and Bhutan. 
Then, farther east, the South African coast of Natal, with its abundant ram 
in the warm season and its scmi tropical forests, is similar to the well' 
watered and well populated region of South China. 

A little farther from the equator, that is, abo\c 33* from it at both 
ends of Africa, a western area has a climate of the Mediterranean type 
with winter ram and summer droughts. In South Africa the area of this 
son IS scry small, extending scarcely more than ICO miles north and east 
of the Cape of Good Hope. Nevertheless it corresponds closely to the 
French colonies of Morocco, Algeria, and Tunis. Capetown, although 
smaller, tahes the place of the cities of Casablanca. Algiers, and Tunis. 

There are differences as vsrell as resemblances between the far north 
and the far south in Africa. One great difference is that inland from 
the south coast the land at once rises to a high plateau and stays high for 
2,000 miles whereas m the north the land drops to a much lower level 
south of the Atlas Mountains. This, together with the nearness of the 
sea, makes the mam part of ihe Union of South Africa much more 
habitable than the same latitudes in the Sahara. Nevertheless, agricul- 
ture without irrigation is difficult except in the highest sections and on the 
east slope. Another difference is that in South Africa, largely because 
of the coolness of the plateau, a fifth of the people arc of European stock, 
but m French North Africa less than one tenth are of such stock. 

A third difference is that South Africa is rich in diamonds and espe- 
cially gold Each year the southern part, the Cape Province, produces 
from 10 to 20 million dollars’ worth of diamonds, while the northern 
piart, Transvaal, produces SO to 400 million dollars’ worth. Because of 
Its gold mines Johannesburg in Transvaal has become the largest real 
city in Africa aside from five near the nonh coast, for Ibadan in Nigeria 
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consists of farmers. Lack of cities and industries is one of the most char- 
acteristic features of Africa. 

Facts a\t> Pbivciples 

In the preceding revicss- of the conunents sve base been concerned pri- 
marily with refreshing our mcmoncs as to the location of all sorts of 
geographical features. We ha\e spoken mainly of physical conditions, 
titles, and the distribution of population. Again and again, houeier, He 
base referred to occupations, m^cs of life, and habits peculiar to special 
parts of the world. We base repeatedly seen that in particular kinds of 
geographical environments people tend to bchase in certain distinct nays. 
In an elementary study of geography it sufikes to realize this fact and to 
hate a general idea that mountains, for ctamplc, are associated Hith a 
dilTcrcnt kind of life from plains. In a mature study, hottever, :t is essen- 
tial to dig more deeply into the basic principles which underlie man's 
relation to hit physical entironmcni. That is what wc shall do in the 
rest of this book. The familiarity %Mth locational geography which we 
have acquired from the last three chapters hjU help greatly in enabling 
US to apply the primcples to specific parts of the earth. 

QUESTIONS. EXERCISES, AND PROnLLMS 

1. Tlie ioeation of the Ruwun r»it«ay« in w hrprly dnermined hr the 
foUmving eonditionf (il the capacitv of the coofitn for profitaUe agnmlture 
Without irrigation, (a) oaies imgatcd bv n'm flowing northward or westward 
from the {treat maw of mountains along the enunto't i«iihnn l^irder. (i) dn-re 
for a connecuon lietwecn Fufopcao Russia.aml the Pacific Oreati, (a) desire to ha\c 
a Paafic railroad which cannot eawly I'C attacked l-y an enemf Pick out roads 
dq>cndcnt on each of tiicse conditions. 

2. Mike a list of sis or eight Asiatic repons {etrlier countnn or pans of toun- 
•rin) in the order of the dciwtir of ihor railw-jv ims. Eaplain the tnnJitions of 
rcticf, climate, and liodics of water which fasor railroads here raiher than in ne'er 
pans of Asia. 

J. In the nonhern part of A'la has tecti erntted in order that all f.’.c 
conunental railway map may be on the tame Kale If the rest of the ton'inent 
were included host would ihe areas wiihout railroads north ami vw-th of {?.' 
Stman Railwav compare in wre with one anoiber and with ihc Uni'etl S’j'-s’ 

4 In what part of .^sia will railroad JHidding preJ’a! 'r poicmf most rapid i tn 

tie future’ Whv’ Wlus great ones ttill hase no radmads* M’hy’ 

5 Thh exercise uses almost ihe same mcilistf as erervisc i of rjia.-ifr nil Kt 

includrt more coiimncs, lumeiv, lapan. Qiinj. Im’ a. Ita'r, C-n-any, Crot J’n'i!". 
a-J ihe United Sia-es. On ooilme map wfuth hise tfr rV /aw / -/ ^ 

fo/nWr.'shade lightly the 7 o/v*i w;uirc nlct (an area the lire t. Ctrat 

aside from the Scn.,h flighbods) whch rvh-Je i*ic grea'r*.' p-n c nvrs.<r U 

ftieswithmer 100,000 pipubiion (Wall map a-xl t.t^e ^ r-jy 
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help jou in this) Indicate the aues by heavy Compare the number, size, 

and total populatiori o£ the cities uithio these areas What is thus indicated as to 
(i) the conditions under which rranf cities arc concentrated in small areas; (i) the 
iflerence in this respect between Europe, Asia, and America, (3) the reason for the 
growth of cities’ 

6 Using a phjsical map as a guide ^>erhaps a wall map), lay out a gently 
cursing route from the most southerly be^ of the upper Yangtze River north of 
Yunnan, north sscjiward to Lhasa in Tibet. Lay it out in such a way as to 
present the maximum difficulty because of great nvers flowing in deep canyons 
with lofty ridges between them. Name the nvers that you would cross and the 
ciues to which they finally go 

7 Write a comparison between Afnta south of the Sahara and South America 
in the same latitudes, paying special attention to the (1) relief, (a) rivers, and the 
number and disiribuuon of (3) people, (4) cities, and (5) railroads. 

8 Make a similar companson between Australia and the part of Africa in its 
laumde 

9 Make a list of the names and political allegiances of the political diiisions 
between Liberia and the Belgian Congo Find out how well the encyclopedia de- 
scribes the contrast between the heavily forested coastal sections, the more lightly 
forested inland sections, and die grassy forest or savanna farther north. 

>0 On an ouclme map of Africa shade the various divisions according to chcir 
political allegiance Tlien, on the basis of a vegetation map (page 363 or, better, some 
atlas), nuke a list showing the relative degree to vvhich each colonial power owns 
tracts of (i) desert or poor grassland, (a) tropical savanna or scrub forest, 
(3) tropical ramforesL Sum up the relative adv3niages.of each power, remembering 
that die best parts of the tropics are tho«e which are tofermeiliate between nialorett 
and scrub forest— jungle, as we shall see later. 
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PHYSIOGRAPHY AND HUMAN PROGRESS 

CHAPTER X 

HUMAN ACTIVITIES IN MOUNTAINS AND PLAINS 
Civilisation among Mountains 

The nwld s ideas as to the relautc value of mountains and plains have 
changed somewhat m recent generauons. Nc%erthele5S, mountains arc 
still regarded mainly as regions of scanty resources and sparse popula- 
tion. In general the svords "mountaineer," "highlander," "mountain 
white,” and ‘‘hillraan” suggest people «ho differ from plainsmen not only 
in habits and modes of life, but likewise in ph>sique and character. The 
dictionary defines a mountaineer as "a person who li\es in a mountainous 
country or district; hence a boorish person." The word highlander makes 
us think of bold raids such as are described in Walter Scott's noveb. 
Mountain white suggests people of the white race who are backward and 
uneducated because they live in nigged and inaccessible regions. To 
many people hillman means wiW tribes in the mountains of northern 
India. Esen in highly civilized countries mountaineers are likely to be 
poorly educated, provincial, and a litile behind the times. In less-civihzed 
regions mountains arc the home of secluded people such as the Tibetans, 
of untamed tribes such as the Afghans, or of warring groups like those 
of the Balkans and the Caucasus. 

On the other hand, there » a tendency to think of mountaineers as 
sturdier and manlier than the people of pbins. Then, too, a mountaineer 
often means a man who goes to ihe Alps, the Rockies, the Himala)as, or 
other high mountains for the pleasure of climbing. Among civibzed 
people ibc mention of mountains pitiably calls up the idea of vacations 
and good scenery more often than anything else. It may also call up 
the idea of mines, lumber camps, water pow er, or water supplies for great 
cities. Many kinds of tropical plantations thrive better among mountains 
than in lowlands. Mountains also nuke the climate of many places better 
than it ivould be othenvise. hlany of these benefits of mountains are 
303 
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comparati%cly new, or at least ha\c been realized only teccntly. Mines, 
water power, and recreation, for example, ncre not one tenth as impor- 
tant a century ago as they arc now. Ikncc today the value of mounuins 
1$ appreciated far more than formerly. 

Civilization in Plains 

In spite of ail this, plains and lowlands arc still of much more value 
than mountains. When plains arc mentioned, sve think of prosperous 
people living in flourishing vilbges among fertile fields and rich farms, 
or else in thriving cities. The people of the farms and villages may be 
conservative, but not so much so as those of the mountains. 

As we think of plains, \\c recall the growth of early civilization in the 
fertile plains of Egypt, Mesopotamia, and elsewhere. Wc realize that 
today the great nations of the world all base their densest popuiaiion 
and greatest ««« in the plains, or at least in the lowlands tthere the 
slopes arc gentle. Think of the world's great cities: London, Paris, Berlin, 
\ Leningrad, Vienna, Budapest, Constantinople, Bombay, Calcutta, Peiping, 
'Tokyo, Rio de Janeiro, Buenos Aitcs, New Yorl., Chicago, and many 
others. Not one of them is actually among the mountains, although some 
like Rio de Janeiro, Bombay, and Vienna, are close to theit foot. Esen 
cities that are high up, such as Johannesburg, Nairobi, Mexico City, 
Denver, Quito, and La Paz, seek lescl land or at least the bottoms of 
valleys. The plains of the world, together with the lowlands where the 

fe a^e gentle, arc evidently the most desirable places for human habi- 
and progress. 

Kinds of Eelief 

T/iree Great Types of Mountains. The wrinkling and uplifting of 
the earth's crust have produced several kinds of mountains. One kind 
IS caused by long breaks or faults extetiding hundreds of miles. The two 
sides of the fault move differently, so that one finally may stand thou- 
sands of feet higher than the other, thus forming a tilled bloel^ moiintain. 
Such mountains ate generally steep on the faulted side and more gentle 
on the other. The Wasatch Range in Utah, for example, has a steep 
fault face on the west side and a gcmlct slope toward the cast. In the 
Sierra Nevadas the reverse is true. Other mountains are formed by a 
wavelike folding of the crust as in die /ura ifounrams of France, where 
each ndge represents a wave. Such simple folded mountains, however 
are rare. Most great mountain ranges consist of a crumpled mixture of 
folds and fault blocks. Often the blocks have been pushed in various 
dirccuons or even one over another. The structure of these complex 
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mountains is reBected in the irrrgubnty o£ their ranges and ridges; as 
may be seen in the Alps, Rockies, and Himalayas. 

Nofu Mountains ere Carved: Vdleys. Only rarely is the present form 
of mountains due to the faulting, folding, and crumpling that they base 
passed through. These processes arc tctj’ slon^ according to human stand- 
ards. Hence, even while they arc m progress, rivers and to a much less 
extent glaciers hai-e a chance to cars'c valleys and carry an'ay enormous 
amounts of rocks. So fer has this process gone that among the Rocky 
hfountauis only rarely is it easy to detect the original form due to move- 
ments of the earth’s crust. Every httlc stream, and even every tmicst 
rivulet formed during a shotv'cr, carnes away part of the substance of the 
mountains and tends to form a vallcj. Ko matter how hard the rock may 
be, a nver or even a small stream can eventually carve a valley thousands 
of feci deep and then wnth the help of its tnbuiarics can widen that valley 
and reduce the steepness of its slopes until finally the very mountam tops 
meltdown. As thisproccssgocsonthc mountains become low* and rounded 
like the W'hite hfouncains and the Adirondacks. The onlv parts that still 
stand high are those where the rock is parucularly hard and resistant. Such 
mountains are called residua/, and any one of them may be called a monad- 
noc^ after a mountain of that name in southern New Hampshire. 

During the early stages of their life history, when the valleys are 
steep-sided and often very deep and precipitous, and when parts of 
the form due to the ongtaal uplift of the crust ate still risible, moun- 
tains are spoken of as young. \Vhcn the original topographic forms arc 
nearly or quite gone, but the slopes are still very sreep and rocky, the 
influences upon transportation and other human acuvmes are at their 
greatest, as may be seen in many parts of the Andes. In time, houever, 
the valleys begin to widen; the slopes become less steep, and the original 
form due to uplift disappears, as has happened in the Rockies. WTicn the 
slopes, although still steep, arc mosUy covered with soil instead of bare 
rock, the mountains are fully mature. Their effect on civilization, how- 
ever, is still very pronounced. Even when they become old with gentle 
slopes, wide valleys, and no great height, this still remains true to a 
certain extent. In their final stages, howxver, the mounuins arc worn 
so low that they are reduced to a pettefdain, that is, almost to a plain. 
They then form a low' rolling country with only a few monadnocks rising 
here and there as in the Piedmont region of the Atbntic slope, and are 
praaically plains. 

How Plaint Are Formed. Plains are formed by the wearing down 
of any kind of region to a gentle relief, or else by the deposition of 
matenals brought down from higjiw regions. Most plains arc of this 
latter sort. Some, such as the “high plains’* of Colorado and Texas 
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or the basm plains of Utah and Nerada, have been formed by streams 
which flow out from the neighboring mountains. When the streams 
Jose their velocity on reaching the lowlands, they at once begin to 
deposit their loads of gra\cl and silt. They thus block their own 
channels and arc forced to flow in ne»v courses During the lapse of 
ages they flow now here and now there until finally they build almost 
level plains covering hundreds of thousands of square miles. Other 
plains, such as a large section of the central United States, were once 
part of die sea floor, and hence for millions of )ears received vast 
deposits of fine cby and silt brought by n\crs from the lands. Then 
the movements of the earth’s crust finally brought them almost un- 
changed to a level above that of the oceans. 

Plateaut and Basm Regiottt at Comhiaationt of hlaun taint and Plaint. 
Vast portions of the earth's surface, such as the pbteaus of Tibet, Central 
Africa, Peru, and Arizona, and the basin regions of Persia and Utah, 
combine the features of mountains and plains. In the plateaus a plain 
or region of low relief has been uplifted, and streams have cut valleys 
in It. Thus the valleys and their slopes have the character of mountains 
while the upbnds haie some of the charaetenstics of plains. On the 
whole, however, most plateaus, in the more limited sense of the word, 
are so cut up that they are more like mountains than plains, as is clearly 
evident m the Allegheny Plateau and southeastern Drazil. In the basin 
regions, on the other hand, the deposition of grave), silt, and cby brought 
In by screams has often converted parts of a mountainous country into 
plains, as may be seen by the way in which ihe peaks of half buried 
mountains stick up through great plains of gravel in parts of Nevada and 
Persia. Pbteaus and basins are sometimes combined, as m Mexico, where 
Mexico City is located on a high pbieau but also in a basin which is 
floored with a plain of soil brought down from the mountains. 

It would be highly profitable to study the various kinds of moun- 
tains, plains, and pbteaus in order to see how each exerts its own special 
influence on man. We should find that some consists of hard rocks and 
some of soft. In some the rock layers he horizontal; in others they 
are tilted at all sorts of angles. Some rocks arc of igneous origin, 
having reached their present posiuon while molten. Others are sedi- 
mentary, having been bid down by water. Even under similar condi- 
uons of climate these varied condiuons cause mountains to vary greatly 
in the degree to which they hamper transportation and agriculture, 
retard education and progress, or favor the sightseer and hunter. We 
should find that although many jdains have relatively deep soil and dense 
popubuon, and arc comparatively easy to traverse, they differ greatly 
in these respects. But we shotdd also find that some plains are ruined 
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by being too fiat and wet, and tbeir inhabitants suffer terribly from 
floods and famines. Unfortunately, the limits of space oblige us to 
confine our study to the contrast bctwicen the life of typical mountains 
and typical plains. We shall talk chiefly about the mountains, how- 
ever, because this is the only chapter where their influence is fully 
discussed. Plains are so important (hat they form the chief theme m 
the chapters on soil and agriculture. 

Altitude and Climate in Relation to Relief 

(1) The Effect oj Altitude. Life in mountains differs from that in 
plains for three chief reason^ namely, altitude, climate, and slope. Alu- 
tude alone is relautely unimportant. Some people with heart trouble, 
to be sure, cannot live esen at an atmude of 5000 feet, and many find 
difficulty in breathing at altitudes of 10.000 feet or more. Neserthcless 
when people stay at high altitudes, their bodies soon become adapted to 
the new conditions. An increase in the number of red corpuscles enables 
the bhad co ahserh oxygen more rapidly, and thus the rarity of the air, 
which is the great difficulty at high alutudes, is robbed of much of its 
effect. When people come down from the mountains this excess of red 
corpuscles makes them feel suong, but it quickly passes away. This 
prompt change in the blood enables people to adapt themsehes to any 
altitude where the climate and relief make it possible to get a living. 
Denier, for example, has become a great city a rnile abo\e sealevel, 
Mexico City is half a mile higher, Quito prospers at an alutude of nearly 
2 miles, and certain villages in the Andes and Tibet raise barley and 
sheep nearly 3 miles above the sea. In each case 5i high plain makes 
it possible for the city or village to grow up in spiti; of the alutude. 

It should be remembered, however, that only a few people suffer 
unul an altitude of 6,000 feet or more is reached. Such altitudes arc 
practically unknown m the eastern two thirds of the United States and 
form scarcely a quarter of the western two thirds. In Europe they are 
rare, in Australia unknow’n, and in Africa limited to Abyssinia and a 
few minor areas. Only in the Tibetan re^n of Asia and the Andean 
region of South America are there large areas where alutude alone makes 
it difficult for people la live. 

(2) Hofi' Climate Differs in Highlands end Lowlands. The con- 
trasted climates which arise from differences of altitude arc far more 
important than the direct effects of altitudes. In the loftiest villages 
of the Andes and Tibet the villagers think, little about the altitude, 
but much about the climate. This is because altitude influences 
climate in three main waysi (a) Temperature decreases with alutude. 
In the free air the fall is about 1" F. for 330 feet of altitude in summer 
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and for 400 feet in winter. The fall is more marked where mountains 
rise steeply above a lowland, as m the Alps, than in regions like the 
Great Plains where one can nse from scalcvel to Denver slmost without 
noticing any grade. Nevertheless the average yearly temperature at 
Denver is about 3° lower than at Indianapolis, which lies in the same 
latitude but 4,500 feet lower, (i) The greater the altitude the more 
variable is the temperature, liic rarity of the air allows the sun’s 
heat to pass through it readily. Thus the earth’s surface is quickly 
warmed, but the same condition also allows the earth's heat to pass 
away rapidly at night, so that there are great extremes. The relief also 
causes variability, for cool air may flow dotvn a valley at night and 
warm air rises by day. (c) Mountains are also more cloudy and rainy 
than plains, for the currents of air that approach them must rise. Hence 
the air is cooled and its water vapor condenses into clouds and rain. 
On a perfectly clear day on the plains of California one can often see great 
banks of clouds enshrouding the crests of the Sierras only 40 miles to 
the cast. While the dry brown grass of the plains shows that no rain 
has fallen for months, the dense pine forests of the mountains, and the 
little brooks flowing amid rich green grass or thick brakes of flourishing 
bushes, betoken ram in plenty. 

Although climatic difTerenees between highlands and lowlands are 
everywhere imporcanc, they influence man most in regions close to the 
coldward margin of human occupation and within the tropics. England 
lies so far north that in the lowlands the summers are not warm enough 
for corn, and just barely warm enough for wheal, oats, and potatoes. 
Accordingly a rise of 1,500 feet, or m »me sccbons only 1,000, is enough 
to make agriculture impossible and to prevent the growjh of forests. In 
the Devonshire regions described m Blackmorc’s Lorna Doone the con- 
trast between the seacoast and the upland moors is very impressive. Near 
the coast and m the valleys luxunant trees, fine gardens, and richvhay- 
ficlds surround comfortable villages and piclutesque farmhouses, many 
of which are thatched with straw. The mild winters actually permit 
the grosvth of semi tropical plants such as the fuchsia. Only a few miles 
away the cool summers of the rolling uplands 1,500 feet higher permit 
httle except grass, heather, drifting mist, and shepherds. 

In tropical countries high alutudes are beneficial because of the cool 
air. Near sealevci the temperature much of the year averages close 
to 80“ F. This is too warm for comfort, health, or efficiency. Up to 
an average of about 72“, however, high temperature is not particularly 
uncomfortable or unheaitbful and docs not greatly dimmish efficiency 
except as it remains monotonously at the same level. Accordingly an 
altitude sufficient to lower the temperature of the warmer months by 
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8° or lO” is a tremendous help in the tropics. Even 2,500 feet is 
enough to produce a wonderful improvement, and 5,000 feet of alutude 
at the equator makes a most delightful climate, in spite of the monotony. 
Hence the coffee-raising plateau of southern Brazil, 2,000-3,000 feet high, 
is a vastly better place than the Amazon Lowlands. High Kenya and 
Uganda are similarly far ahead of the coasts of equatorial Africa. 
Because of the coolness of tropical highlands the north-and-south rail- 
road in South America as wpU as in Africa has begun to be built amidst 
the dilBcultics of the plateau rather than in the eastern lowlands. 
Bogota, Quito, Arequipa, and La Paz at cIc%'ations of 8,000 to 12,000 
feet arc healthful and progressive places in comparison with the hot, 
steaming jungles of the paru of Colombia, Ecuador, Peru, and Bolivia 
at the eastern base of the Andes. 

The Great Importance of Slope 

(1) Localion of Population. Human activities are influenced vasdj 
more by the slopes of mountainous and rugged regions than by theii 
altitude. The reason, of course, is that slopes too steep for the best use 
are very widely distributed. The effea of slope is clearly seen in the 
distribution of the population among mountains as compared with plains. 
In A210 notice how irregularly the people of Switzerland are scattered. 
There is a great concentration in the northern lowbnd, where most of 
the people live, while among the mountains the inhabitants are dls* 
tributed here and there without apparent order, but really along the 
mam valleys. This is partly because the higher parts of Switzerland 
are too cold for agriculture, but the steepness of the slopes has a great 
deal to do with it. Contrast A210 with KIO, a similar map of the plain 
of Iowa. The people are distributed so evenly that 71 out of 99 counties 
have between 2-1 and -10 people per square mile. About 60 per cent 
of the towTiships, each of which contains 36 square miles, have between 
500 and 1,000 inhabiunis. A few dtics have grown up, but they arc 
quite evenly spaced throughout the state and not concentrated in one 
section, as in Switzerland. The reason is obvious: In Switzerland 
people cannot live in any Urge numbers in the rugged portions and 
must concentrate in the valleys; in Iowa the plain is so uniform that 
people can live almost anywhere. 

Mountains and plains show a strong contrast in the density as well 
as in the distribution of their pt^btion. This is due to the combined 
effects of slope and climate. In California a beautiful region called Alpine 
County lies SO miles cast of Sammeata County, which is only a httJe 
brger and much less bcauufuk Here are the popubtions of the two in 
succcasivc census years. 
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transportation among the mountains as compared with plains. For 
instance, an automobile that makes 16 mifcs on a gallon of gasoline in 
Nevada may make only 8 when it climbs the Sierras into California 
and may also have to travel 20 miles in order to reach a place 10 njiles 
away as the crow flics. Moreover, the cost of making and especially 
of repairing roads and railroads w often ten times as much in the moun- 
tains as in the level plains. 

Lcjoking at the matter from the standpoint of plains we find that 
they have the following advantages: they permit transportaUon routes 
(1) to avoid hard grades, (2) to go m any direction, and to follow straight 



lines, (3) to form as dense a network as the inhabitants require, (4) 
to be adapted to rapid travel, and (5) to be built and maintained cheaply. 

(f) MtAVS OF THANSFOKTATION IV WOUWTaINS AND PLAINS. Otie o£ tht 
most striking differences between mountains and plains is that among 
mountains primitive methods of transportation persist far longer than 
on plains. Even in highly civilized countries, such as Switzerland, pack 
trains are still common among the mountains, although unknown in the 
plains. In plains it is possible to build numerous railroads and motor 
bghways both because the cost of construction is moderate and because 
there arc many people. Plainsmen are more numerous than moun- 
taineers, and they produce and consume more per capita. .Hence they 
not only provide more business for railroads, buses, and truck lines, but 
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also can invest more, or pay more m taxes for the construction of new 
transportation facilities. Even the airplane is far more adapted to plains 
than to mountains. It requires broad level spaces in which to land. It 
IS also much safer over the plains, for there is no danger of running into 
the hills in fog or cloud 

Because of these handicaps many mountainous regions have no rail- 
roads or motor roads, and wheeled vehicles cannot be used. Hence goods 
must be transported on pack animals, which can follow rough trails 
that require no expense for their construction. 

This difference in the means of transportation does even more than 
the steep grades and the greater disunccs to make transportation more 
costly m mountains than in pbins. For example, it costs about two cents 
to carry a ton of freight a mile on a level railroad. To carry a ton the 
same distance on the backs of horses among the mountains often costs 
from $1 to $5 It may pay to carry gold long distances by such expensive 
methods. It rarely pays to carry cheap, heavy articles such as iron. If 
gram were carried from Illinois to New York by this expensive method 
It would cost $20 to $30 a bushel. 

(c) AN EXAMPLE OF THE EFFECT OF MOUNTAIN TRANSPORTATION. Some- 
times the difficulty of cransportaiioo among the mountains leads to 
peculiar kinds of lavvbreaking. For instance, in inaccessible parts of the 
Appalachian Mountains “moonshiners” distil whisky lUegaUy. Corn,- 
which 18 their chief crop, cannot be taken cheaply to the lowland market 
for lack of good roads. It would not bring a quarter of the cost of 
transportation. Whisky is only one thirtieth as bulky ss the corn from 
which It IS made. The cost of uansportation is thus reduced so that the 
mountaineer can market his product in ihe lowlands at a profit. This 
fact has caused the mountaineers to break the law for many generations. 
When the government collects a tax on whisky, the "moonshiners” feel 
that It IS not right to take away their proHt on the only product that they 
can profitably transport to the lowlands. The case of hiding a sull in 
the mountain forests, and the rudeness and general lawlessness of the 
populauon, arc further inducements to moonshimng. Thus the difficulty 
of transportation has long fostered the breaking of the law. The coming 
of motor vehicles and good roads, however, has largely put an end to 
this. 

(3) Difficiilttes of the Farmer in Rugged Regions: (a) rapid ero- 
sion. The farmer in rugged regions is at a disadvantage because he 
lives in a region of erosion. Every ram carries away some of the soil, 
especially when the fields have hero freshly plowed. In the Carolinas, 
Georgia, and other southern states the Appalachian foothills have 
suffered almost irreparable harm in this way. Under the influence of 
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unwise cultivation the soil of hundreds of farms has been gullied so that 
the fields are ruined. In some counties half of the cropland has been 
washed away. Where the slopes are fairly gentle this difficulty can be 
overcome by plowing so that all the iurroHS are horizontal and the rain- 
water stands in them instead of running down them. This is called 
contour plowing because the furrows run horizontally Iihc the contour 
lines on a map. In other places the gulhes can be cheehed from spreading 
further by building' little dams at their heads. The planting of grass or 
small grains such as wheat and oats instead of hoed crops such as corn 
and potatoes often helps to stop erosion. The washing aw’ay of the soil 
is doubly hsrmfo], lor the material carried from the fields is often spread 
out on the valley floors where for a time it may rum other fields. 

(6) THIN ROCKY SOIL. Although more sod is actually formed in 
mountain regions than in plains, so much is carried asvay by erosion 
that the remaining soil is thm and rocky. We ha\c already seen that 
in the upper Indus Valley among the H>m3la)as the fields are so rocky 
ibar each year, alter they ka*e been p}t»ved, n'omen go about picking 
up the stones and throwing them oser their shoulders into baskets 
strapped to their backs. They have done this for hundreds of jears, 
yet the stones seem to be as numerous as eser. Palestine has hundreds 
of square miles of bare rock where the soil has been washed airay from 
slopes, and thousands where the soil has become too thin and rocky to 
give good crops. 

(r) LACK Of LivEL sPACis: TExRActs Another great difficulty of the 
mountain farmer is the scarcity of level places for fields. He uses the 
valley bottoms, but to get more land he must construct terraces on the 
hillside. In China and Japan this has been done on an enormous scale. 
Whole mountain sides arc often covered vvath terraces, where walls 5 or 
10 feet high have been built up in order to form terraces 20 or 30 feet 
wide. The labor of making such terraces and of keeping them in repair 
is very great. Moreover, roachmery cannot be used in such places. Both 
these conditions help to keep the mountain people poor. 

(4) Cuttle Rainng among the hlountaiat. Since ordinary farming 
is so difficult, mountaineers try to make a living in other ways, for 
instance, by keeping cattle and sheep. TTicse animals can easily graze 
on slopes too steep for culuvation. They can also be pastured on the 
rich grass which covers the valley floors and the mountain sides above 
the trccline. The cool weather causes them to give more and richer 
milk than in the lowlands. In California in June along the roads lead- 
ing into the high Sierras, one must often pick his way through herds of 
hundreds of cows and eah es or through flocks of stupid sheep tliat refuse 
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Jo lurn out lor the passing automobile. The anirtulj are being driveo 
to the high mountains to griie during the summer. 

In Suitaerbnil the high meadows, or “alps" hase fjsm their name 
to the uofWr most famous mountains. Cvcrj' summer when the snows 
disappear man) people from the salJeysnwscwsth iheif herds and flocks to 
chalets or huts amonc; the Boive/) meadoss-s near the snossline. There 
thej spend the summer caring for the cow-s and making butter and cheese. 
Such a life rru) l>c plcaunt for a Hhile. but it to loneljr and umtimU' 
kiting that It hampers progress. Notvadays it is declining. 

(5) Tree Cropr on Shpet terun Cfrejh on Vljini. In many respects 
tree crops are to the mountami what gram crops are to the pbins. The 
u jrld's most important food products are the fcrcali, including rice, corn, 
wheat, r)e, baric), and oats, but these are n/« adapted to slofTs. Escft 
with gootl sod, their aierage salue per acre is relatnely ssnall comprcd 
with such crop* at potatoet, ttJracco, or oranges. Hence, m order to get 
a giiod hung, eipecully if he raises whear. rye, barley, and oats, each 
farmer must cuitixate a large acreage. He can do this only if he uses 
znachioery’. On slopes such machines as gar^ plo»n, srrdrr* momng 
nuchines, and harvesters cannot readily be uier). 

With trees the jituaiion is different. Although people often forget It, 
trees furnish not only fruit, but also imjwtant f«il crops such as nuts, 
ohses, berries, and forage seeds. In America this source of wealth is at 
yet little appreciated, but in the coumrtes around the Mediterranean 
Sea It IS highly important. Many kinds of trees grow quite at well 
upon hilUiiles as on plains. The rrekmess of the toil makes little differ- 
ence m their cultivation, for the bnd does not have in he plowed. 
Moreover, since there is no plowing, the soil is not washed away so easily 
as where the crops ate pbntcd anew each year. The roots of the trees 
hold the soil in place, while their leaves increase its depth. 

Because of these conditions tree crops ate highly proruablc in repons 
of fugged relief. Tor example, m France and Italy tough, rocky hill- 
side\ planted with chestnut uees arc often worth much more per acre 
than our best wheat lands. Walnuts chestnuts, beechnuts, peran nuts, 
filberts, and bmiernuts all furnish excellent fowl for man and can be 
raised on steep slopes So, too, can the ohve. which furnishes the best 
of vegetable oils. 

Acorns, likewise, pow admirably on strep slopes. Although acorns 
are not a particularly good food (or man, the Kurds in Turkey often 
pind them into flour for bread. For pigs they are excellent. Great 
herds are fattened on them in the mnunUinv of Yugoslavia. In Spain 
pip are also turned into the chestnut orchards to fatten on the nuts that 
drop while the crop is being harvested. ’Sometimes the orchards are 
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located on such steep slopes that fenners dare not turn in the large, fat 
hogs for fear that they may JtKc thar footing and roll doivn. 

Slopes have a real advantage for orchard fruits, not only because the 
land is cheap but likewise because they diminish the danger of frost in 
the spring when the trees arc flosvenng. They also lengthen the season 
that is warm enough for ripening in the fall, a fact which is especially 
important for apples, the chief tree crop of the United States. This is 
because the earth cools off faster at night than does the atr. It thereby 
cools the air that touches it. Since the cool atr contracts, it becomes 
relatively heavy and begins to flow dossm the slope. Its place is taken by 
warmer air which has not yet touched the earth. Most people have 
noticed how this process causes the hollows to be cooler than the land a 
little farther up the slope on a still summer night. 

In tropical countries where there is no frost the slopes often base 
another great advantage, both for trees and for all sorts of crops. The 
soil is better there than anytvherc else. This w because the sod on 
the lesel uplands Is often so badly leached that it becomes infertile. 
In the valley bottoms, on the contrary, the soil is often waterlogged. 
Where the slope is right, however, the soil is well drained but not too 
much leached, and hence better than anywhere else. If trasclers in 
places such as Panama knew more about sods and slopes they would 
not be surprised at seeing fine level grassland used only for cattle, while 
steep slopes are painstakingly terraced for crops. Kor would they wonder 
why the coffee of Brazil, the bananas of Uganda, and the crops of many 
other tropical countries are raised on slopes. Tropical farmers do not 
understand why the slopes are better, but long experience has taught 
them that it pays to use slopes and to depend on trees as much as posable. 

Lumbering as a Mountain Industry 

Trees for lumber as wtU as for food will always be more abundant 
in rugged regions than in plains. Many of the plains that are now 
densely populated were once covered with trees, but today m temperate 
latitudes forests arc largely restricted to rugged areas which cannot be 
Used for farming. Such forest buds are found in northern New Engbnd, 
the Adirondacks, the Appalachians, and the northern parts of Michigan, 
Wisconsin, and Minnesota. The Ozark region of Arkansas, pans of the 
Rocky Mountains, and much of the Sierra, Cascade, and Cmsi Ranges 
are likewise forested. In Europe the wwds “forest” and “mountain” are 
almost s)non>nious. The terms “Black Forest” and “Black Mountaim” 
arc both used for the same pan of Germany. Similarly in France the 
forests have been cut away so fully in all parts except the rugged uplands 
tlui a term such as Argonne means both forest and highland. 
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Until the latter part of the last century lumber and fire^\ood were 
abundant m the United States because new lowland areas were being 
cleared for scnlemenr. Nosy, however, except for some of the sandy pine 
lands of the South, the main reliance of the country is almost wholly the 
forests of rugged areas. Even there so many trees have been cut and 
new growth is so slow that the supply of lumber docs not keep pace with 
the demand Hence the price of mmy kinds of wood is five or ten times 
as much as thirty y cars ago. This ought to be an advantage to the people 
of the mountains, hut unfortunately for them keen business men of the 



cities bought up enormous tracts of forests before the country in genera) 
realized their value. (Consult A218.) 

Wasteful Lumbering MrlhoJs. In the past the method of lumbering 
has been very wasteful. The owners of umber tracts have often desired 
merely to get rich as quickly as possible. Therefore they have sent 
crews of woodcutters into the forests with orders to cut down everything 
large enough to be of use. As the large trees fall they crash into the young 
ones and rum them. Only the mam trunks are used. The branches and 
the upper third of the trunk are wasted because trampartation in forests 
and especially in rugged regions is so difficult that it does not pay to bring 
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anything but the best timber out to the plains. When the branches become 
dry, a stroke of lightning, a match, a lighted cigar, or a camper’s fire may 
start a forest fire that burns hundreds of square miles of timber. This 
is a terrible disaster, not only because trees are dcstro}ed and people ren- 
dered homeless but also because the humus of the soil is burned. In 
rugged regions the remainder of the sod thus left exposed is bkely to be 
rapidly carried aw’ay by the ram. Because of such methods in the past 
the most populous part of the Uoiicd Sutes has httle timber of its own 
and is fast using up that of the South and West (A220). 

Poreit Consereatton. Today a new method of lumbenng is being 
introduced. People have begun to realize that without permanent forest 
reserves sve should be put to great stress to find a subsututc for wood. 
Our condition would be hkc that of North China, where the vast num- 
bers of prople, their lack of foresight m cutting the trees, and the dryness 
of the climate tn spring and fall have caused the country to have almost 
no forests. Wood is there so scarce that many people have difliculiy in 
getting enough for doors, floors, and furniture for their houses, and for 
the co&ju which they buy years before they die. The houses aire generally 
made of adobe, stone, or brick. 

In spite of this danger \vf are suU cutting the uees recklessly. Never- 
theless the good pncuces of European countries, such as France and 
Sweden, are beginning to be adopted under the leadership of the United 
States Forest Service. The Forest Service bebeves that the great forests 
should not merely enrich a few individuals now, but should benefit etery- 
ene permanently. Hence they must be owned by the government, but 
with opportumty for everyone to buy umber at reasonable terms. Ac- 
cordingly large tracts of rugged land in all parts of the coun^ have been 
set aside by the national or state governments as forest reserves. Their 
total area is about 175,000,000 acres, or about the area of all die Atlantic 
States from Virginia northward, including Pennsylvania. The care of 
these tracts is planned so that bad trees are eliminated, good ones arc 
planted, and the kind is covered with trees of the right sort to maintain a 
steady supply of lumber. Anyone who chooses may buy standing timber 
provided he cuts only the larger uccs, and fells them so that they do not 
damage the smaller ones. He must also pile together the branches and 
Useless tops so that there is no risk of devastating fires. 

In addition to all this, the Forest Service maintains a corps of forest 
rangers and fire wardens. High on a mounuin top one will often find a 
warden living all summer in a little house miles from the nearest neigh- 
bor. Every day at certain hours he goes to points of vantage and looks 
out wnth his fidd glass in ad duections searching for signs of smoke. If 
he sees anything that suggests a forest fire he telephones to the foresters 





a\lLIZATION IS MORE BACKWARD AMONG \{0UNTA1NS 221 


who live down in the valley, and a gang of fire fighters at once starts to 
put out the blaze. 

Why Civilization Is More Backward among Mountains Than in 
Plains 

(1) Seareiiy of Good Artitant- A progressive community must con- 
tain not only farmers, lumbermen, and laborer^ but also sUllful artisans, 
manufacturers, and professional people. Among the mountains such 
people find it difficult to make a living. In the plains a carpenter, for 
example, usually does nothing but carpentry, and hence is highly skilled. 
Among the mountains, however, there arc few people, and they arc 'cry 
scattered. The steepness of the slopes, the cool climate, and the scarcit)- 
of good soil keep them poor. Hence bttlc money is spent for new houses 
or impro'cmenis, and the carpenter can find work only a small part of 
the lime. If he is really skiUfut and ambitious, the chances are ^at he 
will move away to the lowlands where there ii plenty of work- If he is 
less iJcillfuI or has Iitde energy, be stays ia the mountains and perhaps 
devotes part of his time to running a farm. Thus he excels neither as 
farmer nor as carpenter. Since he is not a particularly good workman and 
his neighbors have little money, they employ him only a few days when 
they are building a house or barn, and do most of the work themselves. 
This teaches the mountamcers to try all sorts of work, but it results in 
many poor cabins and shacks. 

Bbeksmuhs, masons, mechanics, plumbers, and other artisans find it 
still harder to get work among the mountains, and hence are scarcer 
than carpenters. Therefore the mountaineer has to do almost everything 
for himscU. This makes him 'crsatUc and adaptable, but because he 
must do so many things he rarely learns to do any of them unusually 
well— “Jack of all trades and master of none." Nor is he likely to work 
at any one thing so long and skilUully that he invents new ways of doing 
it- Doing things with new tools and unusually well— better than ever 
before — is one of the greatest causes of progress. 

(2) Enforced Idleness. During the winter when there is little farm 
wotk, the mounuincers arc often idle. The period when cold weather 
prevents outdoor work is longer in the mountains than in the lowlands, 
kloreovcr, at such times the lowkmder can often find work not far away 
in factories, but this is difficult for the mountaineer. He must stay at 
home to uke care of the animab, clear the snow, break out the roads, 
get firewood, and the like. If he were surrounded by neighbors as closely 
as is the farmer in the rich lowland it wxiuld be much easier to hire a 
neighbor to help with the chores while he himself goes away and earns 
money elsewhere. Sometimes this is possible, but if the nearest neighbor 
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IS a mile or two away and the roads are heavy with snow it may be dan- 
gerous to leave wife and children alone. Therefore the mountain farmer 
stays at home in the winter and docs little except his routine chores. 

Some mountaineers arc so cnergcriq however, that they engage in 
occupations such as the woodworking of Switzerland and the Black 
Forest. Since there is plenty o£ wood around them, the people have 
taken to carving it into all sorts of toys for children, and also into elabo-_ 
rate patterns such as clock cases and paneling for churches. The women 
often make lace or embroidery. Carved wood and embroidery, like the 
moonshine whisky described earlier, represent a high value m a small 
compass, and hence can easily be transported out of the mountains. The 
mountaineers really export ihcir skill, their raw material being of little 
or no value. Even so, the expense of marketing their products leaves the 
mountaineer a return much smaller than that of the lowkinder for equally 
good work. Moreover, the growth of machine industries deprives the 
mountaineer of one after another of hi$ opportunities for work. In 
this respect, as in many others, there is a growing tendency to concentrate 
work m places where it can be done most cheaply, This gives a great 
advantage to lowland cities, especially those on great bodies of water. 

(3) Professions A large part of ihe new ideas of a comniunjty come 
from Its professional people, tu teachers, clergymen, latvyers, doctors, 
and engineers. Among mountains they are under the same disadvan- 
uge as the artisan. The schools and churches are necessarily small, and 
can pay only meager salaries. The schools are in session only a few 
months each year, and church services arc held only occasionally. Only a 
few people are within reach of the lawyer and doctor who settle in a 
mountain valley, and there is little permanent work for the highly trained 
engineer. 

Since the earnings of professional people are small, it is generally 
necessary to eke them out by engaging in some other occupation part of 
the time. The teacher may be also a carpenter, the lawyer a blacksmith, 
and the minister a mason, and all may carry on a little farming Natu- 
rally such men do not have much tune for study and the improvement 
of their minds, or much money to buy tbe books and make the journeys 
to conventions that are essential if they are to keep up their professions. 
Moreover, it is no easy life for a physioan, for example, to have to take 
long tides on horseback in darkness and storm over poor roads or trails, 
and then be paid barely enough to hvc on. Unless teachers, ministers, 
lawyers, and physicians are working largely for the good they can do, 
those who have spent much time and money in preparing for their profes- 
sions are unwilling to pass ih«r lives in lonely places where the difficulties 
arc so great and the rewards so few. Hence the mountains lose and the 
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plains gain. At practically every college attended by students from the 
southern Appalachian Mountains or the mountains of New York and 
New England, the number of students who return to the mountainous 
section is less than the number who came from there. 

Characteristics of Mountain People 

Why Mountaineert Are Bolder Than Plainsmen. Mountaineers arc 
"generally bolder than the people of plains. This ts partly because they 
are strong and healthy, but also because they has c many experiences which 
never come to lovvlanders. A mountain boy has no fear of wild animals 
because he often sees them. He dares to take off his cloches and wade 
through a cold turbulent stream that would give the city boy a bad fright 
and make him sick from the chill. The mountaineer is also bold because , 
he frequently undergoes such hardships as tramping a score of miles m a j 
vain search for game, or spending the night alone in the woods w’hcn he[ 
hunts for stray cattle on the unfenced mountainside. ' 

Again, in backwa rd regions poverty often makes the mountaineer 
resentfuljind quayrdsome, and 'His envy of the richer people of the low- 
lands may embolden him" toTry to get a share of their possessions. Hence 
wheh'"times arc~^'rticularly hard the mountain tribes of Persia and 
Afghanistan, for example, descend on horseback to raid farms, plunder 
houses, and drive off cattle, fn some regions such raids occur almost 
every year at harvest time. The lovvlanders are so used to them that they 
build special towers of sun-dried brick to which to run for refuge when 
raiders are seen. The boldness of mounuincers was illustrated by the 
Gurkhas from the Himalayas m the World War. More than any other 
soldiers from India they made dating raids right into and across the 
German trenches. 

JVhy Feuds Are Common in Mountains. When one man wrongs 
another in the mounuins it is difficult to gel redress through the law, 
because the officials are usually far away in the lowlands. Among cow- 
ardly people this might mean that wrongs would go unrighted. Among 
bold, sturdy mountaineers, howxver, it leads men to try to right their own 
wrongs. Thus if a man is murdered, his brothers, sons, and other rela- 
tives feel that it is ihcir duty to kill the murderer themselves. If they 
do so, the relatives of the murderer try in their turn to take vengeance. 
Thus family feuds arise, which may last for many generations. Some- 
times a fittfc quarref over some tn'iSe arouses pcop&’s anger and 
struck. The quarrel thus started may go on for decades and cause the 
children, grandchildren, and even the great-grandchildren of the first pair 
to he in wait by the roadside to shoot one another. Not many years ago 
a Kentucky feud led the members of one family to come down to the 
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courthouse m the lowlands, take a matt out of jail with the connivance of 
the jailer, and shoot him in the public square. Such things would not 
happen if the isolation of the mountaios had not forced people to look out 
for their own rights. 

The very men who arc fiercest in catrying on feuds often become some 
of the strongest and most valuable membets of the community when they 
learn the ways of more advanced communities. Often, indeed, they sur- 
pass those whose ancestors have had every advantage for generations. 
In Scotland m past centunes the Highlanders used to raid the Lowlands 
most unmercifully. Today the descendants of the raiders arc among the 
most useful and capable people in the Btitwh Empire. 

How Mountains Attract the People of Plains 

Just as the wealth of the plains has long attracted the people of the 
mountains, so the scenery and pure air of the mountains now attract the 
people of the plains. Only the most highly civilized people, however, 
have learned the value of mountaiiu as places for rest and enjoyment. 
A century or tsvo ago civilized people such as those of the English and 
German lowlands regarded mounrains as places to be shunned. In old 
books mountains are often referred to as terrifying, gloomy, frightful. 
Even today when people first look down a steep mountainside they some- 
times feel dizzy. The vast majority of civilized people, however, now 
regard the mountains as a pleasure ground. Thousands of families escape 
from the city each summer m order to gain strength and happiness among 
the mountains. They want to enjoy the wild forests, climb rugged peaks, 
and feel the exhilaration of the view from a mountain top. 

The Alps, White Mountains, Adirondacks, Rockies, and Sierras are 
full of people who make a brge part of their living by taking boarders, 
running hotels, supplying milk and vegetables, selling small articles made 
during the winter, acting as guides, and m other ways caring for tourists. 
In such communities the disadvantages of mountain life are much dimin- 
ished. Since people no longer depend wholly on local products, dici'r 
prosperity increases. They can have better schools, better roads, more 
books, better professional men and artisans, and more advantages in many 
ways. Contact with people from many lowland regions gives them new 
ideas, and their hfc is broadened and deepened. 

Local Influence of Slope and Altitude 

The slope and altitude of the earth’s surHce Influence human activities 
practically everywhere. Even in the flattest plains the streams run m 
shallow depressions, and there arc hollows where water stands longer 
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chan elsewhere. Railroad and lactones are usually located on relatively 
low land In mountainous regions, hoivcver, the opposite is sometimes 
true because the railroad often runs along a ridge. The different sections 
of a town or city can often be classified according to both altitude and 
slope. As a rule the better bouses ate located on the higher land. If the 
hills are high and steep, however, a middle locatiori may be the most 
desirable, and a band of expensive houses may stand betivecn nvo secdbns 
where the houses are small, as at Scranton. In some towns the steepness 
of certain slopes makes them undesirable so that they are left unused or 



























are occupied by people with small means. Another effect of relief is often 
seen in the extent to which the streets depart from straight lines and form 
a rectangular pattern. In many places certain streets and roads are 
crowded ivith traffic, erpecialjy ivith trucks, because they are level, while 
others are little used because they are steep. 

The character of lawns and gardens is much influenced by the slope 
of the land Terraces, rock gardens, and in some cases miniature brooks 
and pools arc characteristic of sloping houselots far more than of fiat ones. 
Artistic people sometimes build their houses on pieces of land so high, 
rough, or steep that other people do not want them. Hilltop sites are 
often chosen because of their view. In winter the view may have to be 
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paid for in fuel because of the wind, but compensation for this is found 
in coolness and freedom from mosquitoes in summer. 

On farms the cfTcci of relief is often trfivious m the type of occupance. 
The lc\el land is usually culiisatcd, or at least devoted to hay. Moderate 
slopes may be used as pasturebod, whde steeper slopes remain as wood- 
lots. Again, the slope of the bnd and its altitude determine the location 
of the water supply, regardless of whether one lives on a farm or in a 
city. Maps of the local relief of even a small area become most interest- 
ing when iL.cy are correbted with human acuvmcs. 


A — E»rth<ju»ke Houks u» Konhesstem Persu. 
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QUESTIONS, E\ERaSES, AND PROBLE.MS 

t. A144 and A2J5 »ho» the disinbutioQ of populanon in t\'o different ways. 
''Tiich do you prefer, and why’ PkL out as many places as possdilc where the 
effect of relief, either directly or through climate, is cNidcnt in the distribution of 
population. 

5. AaaS and A247 illustrate the effect of rehef on transportation. Contrast the 
two in as many ways as possible. 

3 On a rehef map of the Uoited States scady the railroads that cross the Rodda. 
^^'hich ones follow the valleys’ AMuch ones avoid the valleys and nin along the 
high land between them’ Explain why this happens. 

4 Select three parts of the worMchasacteriaed as follows: (a) a region of plains, 
abundant rain, and slow riveraj <h) a repeat of gende relief and exceedingly low 
rainfall; (e) a region of great relief where the Kgher mounuins are alwavs capped 
with snow. List the difficulties which confrooi a railroad engineer tn each of these 
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THE INFLUENCE OF THE OCEANS 
Why Oceans Are Important 

Few features of man’s geographical surroundings are more important 
than the division of the earth’s surface into continents and oceans. At fin t 
thought one might say that only the lands are really necessary. We live 
on them; their soil yields food (or man and beast; they contain mines 
from which we extract minerals. We travel chiefly upon the lands, 
traversing the oceans only to reach some other point upon the lands It 
would seem that the ocean merely covers three fourths of the earth’s sur- 
face which might otherwise form fertile plains supporting millions of 
people. Such a view is wrong, for the oceans ere as necessary as the lands. 
They are of the greatest service climatically as a source of rain and as 
regulators of temperature. They serve as an aid to health and as a source 
of minerals and food. Oceans also profoundly influence man’s life through 
transportation, for they act as barriers, and as earners of commerce. la 
most respects large lakes act in the same way as oceans. 

The Climatic Effect of Oceans 

(1) At a Source of WaSer for Clouds and Ham. Even in the heart of 
a continent much of the rain is derived from the ocean. If crops depended 
only on moisture evaporated from the lands, including lakes and rivers, 
most of them would wilt and die. Nebraska and the Dakotas, although 
in the middle of a continent, rabc milbons of bushels of wheat by means 
of water from the Gulf of Mexico or the Atlantic more than 1,000 miles 
away. Practically all the vvxirld’s com crop depends on summer rains 
from oceans 500 to 1500 miles away. This is not surprising. Evaporation 
from land is usually less than from the same area of water, as is evident 
from the dampness of a sea breeze compared with the dryness of a land 
breeze. Then, too, the area of the oceans is two and a half rimes that of 
the lands, and tw o hundred times that of all the lakp, rivers, swamps, and 
other bodies of water on the lands, including the great Caspian Sea. If 
all the lakes in the world should dry up within a single year they would 
supply only one-fifteenth of the ram that fells each year on the lands. 

231 



232 


Tin: iNrLurNcc or the oceans 


(2) Oceans as Regulators of Temperature. In addition to supplying 
moisture the oceans reduce the extremes of heat and cold upon the land. 
Water requires much more heat to svarm Jt than docs l.ind, and is corre- 
spondingly slow to cool. Moreover, since water is easily movable the 
winds give rise to currents which carry warm water from the torrid zone 
toward the poles and cold water from polar regions toward the equator. 
Because water heats and cools with difficulty and liccausc the warm and 
cool parts arc mixed by currenu, the ocean is warmer than the land in 
winter and cooler m summer. Hence winds that blow across the oceans 
are warmed by the water m winter, and cooled in summer. On reaching 
land they make the summers cooler and the winters warmer than they 
would otherwise be. How great this effect is may be seen by comparing 
Seattle, Washington, where west winds from the Pacific Ocean greatly in- 
fluence the temperature, with llumarck. North Dakota, which is far from 
either ocean. In January while the farmers around Seattle arc plowing 
in an averase lempctaiurc of about 40* F. for day and night together, 
those around Bismarck, where the average is only about 7®, can do Jjiilc 
except feed their atile and protect them from bhrzards. In July, on the 
contrary, the average at Seattle is and at Bismarck 70*. Corn will 
grow at Bismarck but will not rijKn properly at Seattle. If there were 
no oceans all parts of the United States would have extremes much greater 
chan those of Bismarck; die summers would be unbearably hoc and the 
winters unbearably cold. It is well that the continents are surrounded by 
great oceans. 

The Oceans as an Aid to Health 

(1) The Seacoast Climate. The coast is the place where the ocean 
exerts Its mflucnce directly upon the greatest number of persons. There 
the oceans arc a wonderful aid to health because extremes of temperature 
and dryness are rare, while changes of temperature from day to day and 
hour to hour are frequent. These favorable conditions of temperature, 
humidity, and variability arc brought by winds from the sea. When 
a land breeze begins to cause extreme heat in summer or extreme cold 
in w inter, a sea breeze as a rule soon arises to moderate the temperature. 
Almost the only unfavorable effect of the sea upon he.ihh in temperate 
latitudes arises from “hot spells" in summer when the dampness of the 
sea makes the heat hard to bear. Prostrations and deaths from heat in 
Netv York City, for example, are due to this cause, but such occasions 
arc so rare that they are a small matter comparctl with the benefits de- 
rived from being near the sea. Taking the year as a whole, Nevv York 
City has one of the wmrld's best climates. A place like Newport where 
the extremes arc less pronounced is even better. In practically all parts 
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of the world the deathrate show-s that close to the coast people’s health is 
better than hirthcr inland. 

The hcalthfulness of the coast is one of the main reasons why so many 
people throng to the seashore in summer. It joins with the opportunities 
for recreation in causing much of our Atlantic Coast to be lined with 
summer cottages. It also causes a narrow strip within a few miles of the 
Pacific Coast to be an uncommonly pleasant place m which to live, and a 
region of unusual prosperity and progress. Because of west winds from 
the sea, Los Angeles, for example, averages only 70® during July and 
August, while Yuma, 150 miles from the coast, averages 90®. In tropical 
countries the cooling effect of the sea is less conspicuous. Tropica! oceans 
within 10® of the equator usually have a temperature well toward 80® 
at all seasons. The main exceptions are northern Peru, where the Hum- 
boldt Current from the south cools the water, and the mouth of the Congo 
in Africa, where there is a similar cool current. Nevertheless, tropical 
seacoasts have a great advantage because the wind is stronger and more 
steady there than inland. Such winds from the sea temper the constant 
heat and make people feel b‘ke work. They also drive away the mos- 
quitoes and other insects which are a great menace to health and comfort. 
Hence the people of equatorial Africa, for example, build their palm- 
thatched huts along the shore in far larger numbers than elsewhere. The 
while people there appreciate the sea breeze that blows every afternoon 
so much diat they call it the "doctor." 

(2) Seacoajtf and Recreation, (a) soBMt*ca> covsts. The variety 
and ^uty of scacoast scenery, and the opportunities for sports such as 
swimming, sailing, and fishing, join with the climate m attracting visitors 
and promoting health. In hiainc the summer visitor delights in the 
beauties of a submerged coast. Innumerable deep bays dotted with pic- 
turesque rocky islands have come into existence because the sea has flooded 
the valle)s. Such conditions tempt one to sail and enjoy their beauty 
even if he does not care to catch the fish which abound in the cold water. 
The intervening peninsulas with their garment of spicy pine forests and 
their rugged cliffs worn by the cver-gnavving waves tempt him to go on 
long walks, or to sn at the top of some bluff and watch the dashing 
weaves, or catch fish from the rocks. Materials worn from rocky cliffs 
on the outer part «f the peninsulas and capes arc carried by currenrs Co 
the heads of innumerable bays, and tbete form little beaches where boats 
can safely be drawn up, and where on sunny diiys the wafer may become 
warm enough to permit bathing- 

(A) EMEitcEvr COVSTS. Farther south in Florida the fact that the coast 
has emerged gives rise to broad sandy beaches. The surf rolls in magnifi- 
cently to the pleasure not only of the specutors who sit in the sun on the 
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btJch, but also of the baibcrs, who con enjoy ihe warm water for hours 
each cby. Children delight to dig m the dry sand near high-tide le^el, 
and watch the pelicans open ihcir enormous bills. Between the lescls 
of high and low tide the damp beach ts so hard and smooth chat it o/fers 
an almost ideal place for auiomc&le races. Many of the world’s speed 
records have been made here. Boating is not so easy as on the submerged 
coasts farther north, for only where streams enter the ocean can even 
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small boats be kept. \Vhen thcbcatsget out to the sea, bowever, such fish 
as the barracuda and shark afford the finest kind of sport. 

i\ few weeks of ocean air and pleasant recreation on almost any sea- 
coast of the United States at the ri^r season make one feel full of energy 
and ready for all sons of work. Part of the Eienefit is due to the ocean 
climate and part to the cliange from home conditions, together with the 
outdoor life, and the opponumtics for new forms of recreation. 
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(3) T/ie Ocean as a Puriper. Another important function of oceans 
is their help in the expense e work of getting rid of sewage in such a way 
that it will do no harm. In general the sewage is conducted into some 
neighboring bxly of water. If the water is m motion the senage is car- 
ried away and greatly diluted. In a short time the water purifies itself 
so that esen the most careful aiulysis fails to show pollution. If sewage 
is conducted into a body of standing water without marked currents, 
how-cser, the w-ater becomes pnllured and may prove a source of grave 
danger. Chicago found this to her cost when she tried to dump sewage 
Into one part of Lake Michigan and take drinking water from another. 
She had to spend about •M) million dollars in order to build a drainage 
canal deep enough so that the dmy Chicago River, into w hich the sew age 
pours, would /low toward the Afisiissippi River instead of toward the 
bke. On the scacoast, especially where there are strong tides, the dith- 
culties of disposing of sewage are reduced to a minimum. In some coast 
cities such as Rosion, for example, part of the sewage is held in reservoirs 
until strong outgoing tidal currents have developed Before the turn of 
the tide it has been carried so far that >t has become mixed with an enor- 
mous body of ocean water and has become harmless. 

The Ocean as a Storehouse of Minerals 

Since 3|^ per *nt of the wright of sea water consists of solid mineral 
matter In solution, the ocean sen-cs as a storehouse of nunerals. Every 
stream and nver carries a small amount of dissolved maienal The water 
which reaches the sea is eventually evaporated and goes back to the land, 
but the mineral matter remains. Thus the sea has slowly accumulated a 
vast amount of common salt, hme, potash, phosphorus, and many other 
materials. Even gold and silver are included, but in amounts so extremely 
small that they cannot be recovered at a profit. 

(1) SalU. The dissolved maicrial that man lakes from the water in 
largest quantities is common salt. On n’arm, sunny seacoasts ivhere the 
water is shallow, large ponds are often banked off by dykes. Here the 
whaler evaporates until the salt crystallircs. On the shores of the Mediter- 
ranean Sea near Smyrna, for example, and on the coasts of Central 
America and Java, great piles of white salt crystals often form gleaming 
cones. Most of the world’s salt, however, comes from ancient deposits 
like those at Syracuse and Stassfurt, and was laid'down long ago in salt 
lakes whose waters very slowly dried up in the same way that the water 
of the enclosed ponds on the seashore now does. In addition to common 
salt, or sodium chloride, many other salts can be recovered from sea 
water. The Dupont Company has a ship which sails around without any 
desdnaiion, taking sea water into its hold and extracting bromine. 
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' (2) Limestone. Aside from common salt the most valuable mineral 
in sea svater is lime. Shellfish constantl)' use this for their shells. Some 
of the shells are thick and heavy like those of clams, oysters, and the 
great edible abalonc of the Pacific Coast Others arc beautifully branched 
like many corals. Still others are so small and thin that they cannot be 
seen by the naked eye. Globigenaa ooze, a soft mud which covers large 
areas of the sea floor, consists of such shells. It would form chalk if con- 
verted into stone. One or another of these kinds of shells has given rise 
to vast deposits of limestone. Long ago the sea once encroached far into 
ivhat is now the continental inic/ior. Hence, large deposits of limestone 
arc found tn most parts of the country. Without them we should be at a 
loss to make cement and concrete, to obtain lime for mortar and plaster, 
and to find the flux so essential to the smelting of iron, and a fertilizer 
needed on many soils. 

(3) Potash and Photfikonis. Certain other valuable materials, al- 
though present in quantities too small to be profitably extracted by man, 
are taken from the sea ivatcr by plants and animals. One of these « 
potash. A hrge seatwd called kdp coaaias sc mtfch potash that ft ftf 
gathered by scaeoast farmers as a fertilizer. According to the United 
States Department of Commerce the kelp crop on our Paafic Coast would 
be worth 100 million dollars per year if it could be economically harvested. 
Another valuable fertilizer, phosphorus, is taken from 'sea water by fish. 
It IS found in their bones and scales, and in the guano deposited by birds 
that live on fish. Millions of tons of guano have been taken from islands 
off the coast of Peru as fertilizer. It is still accumulating there, for mil- 
lions of seabirds roost on the islands at night and fly over the sea search- 
ing for fish by day. In the morning they go out to sea m vast processions 
that fly low over the water and take two or three hours to pass. 

Fisheries 

The presence of vegetation and hence of fish in the waters above the 
Continental Shelf permits seacoast people to carry on fisheries as well as 
the ordinary occupations of the land. The word fishetics means the work 
not only of catching fish, but also of gathering molldsks or shellfish 
like the oyster and clam, crustaceans hke the lobster and crab, and even 
mammals like the whale and seal. The fisheries of the United States 
furnish an amount of food equal to nearly half the pcjrk consumed in the 
country. In countries such as Norway and Japan fish form the most 
important animal food. This is panly because the deeply indented coasts 
are favorable to navigation. Even more important is the fact that cool 
parts of the Continental Shelf, where fish arc abundant, offer a better 
chance to get a Irving than do die nigged slopes which form a large share 
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of these countries. In Japan the trawler is surprised by the variety of 
tvays in which fish arc served. In addition to the ordinary dishes, he 
may be offered raw fish with salt and pepper, or a soup made of the water 
in which fish have been boiled. In our own country fish arc used chiefly 
near the indented coasts of the rugged northeast and northwest, but 
form an important clement of diet m most parts of the country (AI16). 

ShaUoH’-wjSer TSsherm. Fisheries fall into two classes according to 
whether they are carried on in shallow waters near the coast, or in deeper 
waters out in the open sea or on ocean “banks.” Many shallow-water 
fisheries arc concerned with shellfish. Clams, for example, are dug in 
large numbers at low tide on the New England and Middle Atlantic 
Coasts. The o)ster "crop,” vvhKh may amount to a third of the value of 
all the fisheries in the country, is dredged from the bottom m water not 
over 100 feet deep. About five sixths of the world's oysters come from 
the Atlantic Coast of the United States, especially from Cape Cod to 
Cape Hatteras. The lobster, which lives in shallow waters, especially on 
the Atlantic Coast from the Delaivare Rner to the St. Lawrence, » so 
highly prized that the United States has been obliged to pass stringent 
laws to conserve the supply: hence our chief supply now comes from 
Canada. 

The Government and the Sea Floor. The animals in the shallow 
oceanic waters are so valuable and the demand for them so great that the 
government has been obliged to help in two respects. First, it is trying 
to increase the supply by protecting the eggs and raising young animals 
in huge quantities unul they are large enough to be set free and shift 
for themselves. Second, it is setting aside certain parts of the sea floor for a 
sort of private ownership, so that people may care for the eggs or spawn 
of the oyster, for example, and sec that the young oysters have a chance 
to grow. This makes it worth while for a man not only to place old 
oyster shells or tree branches in the water to provide lodging places for 
the spawn, but also to hatch oysters artificially and pbee them in beds on 
the sea bottom. He knows that the government will protect his right to 
harvest the crop that he has planted. It will punish unscrupulous people 
who come on a dark night or in a fog Ki steal the oysters, just as it will 
punish the thief in a peach orchard. 

Salmon Fisheries. The shallow-water fisheries are concerned not only 
with animals such as oysters and Icbstcrs that spend their lives in one 
locahty at the bottom of the sea, but with genuine fish such as the shad, 
sardine, herring, and salmon. These fish travel long distances in great 
shoals to reach their feeding grounds, or K> find safe places where they 
may lay their eggs and the litde fish may grow up. By some strange 
instinct the adult salmon go back to the stream where they were hatched. 
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If the)' are prevented from going back to some particular stream, they 
kill themselves in the attempt, and no more salmon will be found unless 
the stream is restocked. During die spawning season the lotvcr parts 
of the rivers that empty into the Pacific Ocean from California around by 
Alaska to Japan are crowded with salmon. So numerous are the fish 
that great waterwheels arc somelimes arranged so that as the current turns 
them they throw the fish out into boats. The rest of the fish come crowd- 
ing on regardless of those that are captured. In order that salmon and 
sea trout may still reach the upper waters and thus keep the streams s\cll 
stocked, large sums have been spent on fishways. At each great dam on 
the Columbia Riser, for insianec, fishsvays have been built sshich are 
somewhat like stairways with sloping steps many feet wide between little 
waterfalls 2 or 3 feet high up which the fish can easily jump. In the 
cold rivers of Alaska multitudes of salmon arc caught by men who go 
there every summer from Seattle and other cities. In Alaska the govern- 
ment has had much trouble because “pirate” fishermen put nets across a 
whole stream. They get a big catch, but there are no fish there the next 
jrar. Ko other fish is so exrenstwly canned. 

Deep sea Fishenes. The deep-sea fisheries are centered in the “banks,” 
or oceanic shallows of three chief regions (AUG) One region extends 
from George’s Bank off Cape Cod to the banks of Newfoundland and 
Labrador. This is the fishing ground in which the United States is chiefly 
interested, for although fishermen come there Irom Europe and Canada, 
the greater part of the catch is made by New Englanders, especially by 
men from Gloucester, who take their fish to Boston. The most important 
fish on this shallow part of the Continental Shelf is the cod, which is usu- 
ally salted and dried. It is shipped to all parts of the world. In the 
early days of New England the codfish was so important that several 
times the colonists would almost have starved without it. Therefore it is 
fitting that a wooden cod should haog over the chair of the President of 
the Massachusetts Senate. 

The second region includes the banks of the North Sea, where the 
world’s greatest fisheries are located. With these may be included the 
fishing regions off the coasts of Norway near Iceland, Faroe, and other 
islands. The third region is the Pacific waters near Japan and north- 
ward, where thousands of boats scour the seas for the fish that form the 
mam animal food of the 60 tdiIIkhi Japanese. 

Location of Fishing Commutiities 

Effect of Latitude. The world's chief fishing communities are all 
located m comparatively oonhern latitudes. One reason for this is that 
fish can easily be preserved in cold climates but not iti warm. When fish 
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are caught far from land it is difficult to dry them. Tht cheapest and in 
fact until recently the only wy to preserve them is to salt them down in 
the ship’s hold. This is succesrful only in high latitudes, for elsewhere the 
fish w'ill not keep. The people of the tropics generally catch fish only for 
immediate consumption. The modern process of cold storage, howescr, 
is at last making it possible to catch fish profitably on a large scale in 
tropical regions, and thus opens up an enormous and almost untouched 
source of food. 

A second reason why fisheries have dcscloped in high latitudes is the 
coolness of the water and the consequent abundance of food. The num- 
ber of living animals is perhaps no greater than m warmer waters. The 
processes of decay, however, arc fcir slower. Hence there is much more 
chance that a dead creature will float around in the w’ater until it becomes 
food for a fish instead of being desrro)ed by bacteria. A third reason tor 
the northern location of fisheries is that deep-sea fishing requires much 
energy. On the sea, as on the bnd, the development of new resources 
wails for the active people of the North. 

Fisheries ond Submerged Coasts. Most of the world’s great fisheries 
are located near submerged coasts. On such drowned coasts, as we have 
seen, the water has converted the valleys into ba)s and left the ridges 
as headlands or isbnds. In North America such coasts are found along 
the north Atlantic shore from Virginia to Labrador, and on the Pacific 
Coast north of San Francisco. In Eurasia they are found around the North 
Sea and northward to Scandinavia, and m China, Japan, and regions 
farther north. On submerged shores innumerable little harbors tempt 
people to keep boats. The island headbnds arouse curiosity and lead 
people on and on. When storms ansc an island or a bay usually offers 
shelter. The land behind the coast is likely to be hilly, so that people are 
forced to seek the level bnd along the shore. Thus in such surroundings 
many conditions combine to make a large portion of the people familiar 
with the sea. This gives them confidence to undertake short trips within 
sight of bnd, and then long adventurous voyages across the ocean. 

Fisheries as a School of Seamanship 

On such voyages few’ can succeed except men vvbo have learned the art 
of bravely enduring difficulties and who have the greatest strength and 
courage. On the NendoundiaDd Banks, ior example; rhe fishing fice^ 
partly steamers and partly schooners, often lies for weeks in the cold fogs. 
On the Banks the fishermen used to be exposed to the danger of being 
rvin down by great ocean liners, for the fishing grounds are near the 
shortest route from England to America. Icebergs may be run into 
before they are seen. In the fog the small boats that arc sent out to take 
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the fish from the'trasvls and tebatt the book* occasionally lose their bear- 
mgs, and may never be able to get back. Even when the boats are in no 
danger, the work is miserably wet, cold, and tiresome. Ages of such fish- 
ing have bred courageous qualities along the coast of New England, the 
Canadian maritime provinces, Norway, Great Britain, and Japan. This 
has greatly helped to give these regions a foremost rank in commerce. 
In former days the fishing fleets were the school of seamanship, and from 
them came the men who made it possible for great fleets of merchantmen 
to be developed. Even m the second World War it was largely the fishing 
fleet of Britain which made it possible to sweep up the mines laid by the 
Germans Only thus was it possible for ships to bring food and the sup- 
plies on which the British sve/e absolutely dependent. 

Norway furnishes an admirable example of the effect of geographical 
conditions upon fishing and thus upon commerce. Her abundant harbors, 
bracing northern climate, and agricultural poverty combine with the 
energy of her people to cause her to have a merchant marine surpassed 
only by those of far more populous countries such as Britain and the 
Uiuted States. Italy illustrates the matter in another way. The coasts 
of Italy are not particularly well supplied with harbors, and the land is 
fertile. Accordingly, from the days of Cssar to our own, Italian ships 
have been largely manned by sailors from the submerged and relatively 
sterile Dalmatian coast on the other side of the Adriatic Sea. This condi' 
tion led to a serious quarrel at the end of the first World War. Italy 
wanted to keep the ^Imatiatt coast, especially Fmme, because of the 
little Italian seaports along if, but the other powers thought Yugoslavia 
ought to have this coast. Since then Italy has taken possession of Albania, 
and is sull eager to extend her power in this region. 

Oceans as Barriers 

From the earliest times the ocean has been a barrier, but its impor- 
tance m this respect is steadily decreasing. For thousands of years the 
Atlantic, the Pacific, and the other oceans were such barriers that people 
never crossed them. This b one chief reason why the native race of men 
and the species of animals and plants in Australia arc so different from 
those of the other continents. This is also the reason svhy the great land 
mass on one side of the world is called the Old World, while the two 
conunents on the 'other side are the Neiv. Not till 1492, save for sporadic 
visits, did the men of the Old World succeed tn crossing the Atlantic 
barrier to the strange lands of America. They marveled at the Red Men, 
they found a new gram known as maize, a new vegetable called the potato, 
a weed which people smoked in pipes, and many other things unknown 
to them because they had not ban able to cross the water. 
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How effective the ocean barria may be is illustrated by the hfe of 
Napoleon. After he had been conquered by the English, Spanish, and 
Germans he was sent to the island of Elba a* an exile. There, however, 
the water that separated him from France was so narrosv that he escaped 
from exile and returned to lead his armies once more. Then when he 
was again conquered at Waterloo ui 1815 he was sent to the little island 
of Saint Helena, separated even from Africa by a barrier of 1,200 miles of 
water, and from France by 5,000. He could not escape, and so spent the 
rest of his hfe there. Like the lighthouse keeper on a rocky island during 
a storm, he was held in one small place because he had no means of cross- 
ing the ocean barrier. 

Wato’ as a Defense against Enemies. Water barriers are as effective 
in keeping people out as in keeping them in. In prehistoric times some 
of our ancestors protected themsclvrcs by building huts of poles and bark 
on piles in the shallow water near the shore of lakes. The same method 
is employed at present in New Guinea and other East Indian Islands. 
A narrow walk leads from the shore across the water to the huts. Part 
of the walk consists of a plank which can be lifted from (he village side. 
Thus when a community is gathered m its huts with the canoes tied 
under them and the plank raised, enemies have hard work to approach 
because of the barrier of water. 

The British Isles illustrate the way in which the influence of the 
geographic environment changes when new inventions are made. Until 
the airplane was invented Great Bntain was almost like a home on piles 
vvnth the plank drawn up. It lay close to the coast of the most progressive 
part of Europe and could communicate freely with the rest of the world 
when it so desired. Yet it was separated by a narrow bodj’ of water which 
checked invaders who approached uninvited, and obliged them to come in 
ships and first win the mastery of the sea. In primitive times, to be sure, 
the twenty miles of water between Dover and Calais made England iso- 
lated and backward, but later for many centuries they were of almost 
incalculable value. In the later decades of the last century and the first 
of the present one, when the other great powCTS of Europe were spending 
untold millions in preparing vast armies, England ‘was contenr irith only 
a stnall army, and saved her money either to develop the industries of 
peace or to build warships. She knew that because of the water no large 
army ol invaders could quickly be landed cm her coasts, and even i{ it 
vv ere landed, it could not easily be kept supplied with prov isions. ammuni- 
tion, and reinforcements. So much did she value her island position that, 
after a tunnel under the English Channel was actualfy begun, the project 
was abandoned. England did not wish to build an easy entrance to her 
front door and thus perhaps give an enemy the opportunity to bring in an 
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army. For the sake of safety she proposed to compel those who came 
to her to come in boats. 

When the first World War came m 1914, Germany could do lictlt: 
harm to the island empire, try as she might. E\en dirigibles and air- 
planes wrought only intermittent and local destruction on the English 
coast and in London. The island as a whole was unaffected. In the end, 
because England's water boundaries had led her to develop a great nav 7 , 
she maintained control of the sea, and cut off a large share of Germany’s 
foreign commerce, while she herself was being greatly helped by supplies 
and ammunition from America and elsewhere. When America was 
ready to enter the war, British ships carried more than a million of out 
men overseas. 

When the next war began in 1939, however, airplanes had improved 
so much that Britain's water barriers had lost much of their value. Koih 
mg gave the British so much anxiety as the fear that German fliers would 
bomb cities and destroy not only ships but also railroad bridges, factories, 
and the docks which hold ships at ihe level of high tide. By that time 
safety against air raids demanded a far greater barrier of water such as the 
whole Atlantic. 

Water Barriers oj Japan. Aside from Great Britain many other large 
islands hate the advantage of protection by wafer. Only Japan, honever, 
has so stimulating a climate and is located so close to a continent that it 
reaps an advantage similar to that of Britain. Japan, to be sure, has the 
disadvantage of being far from the center of the land hemisphere and of 
having no highly advanced neighbors close at hand. On the other hand, 
her island position has allowed her to develop her civilization without 
being swamped^ by the barbarous invaders who have again and again 
entered China from the bleak deserts of Central Asia. In our day Japan 
has an effective navy and is acquinng a large merchant marine, so that 
she follows closely in the footsteps of Great Britain. 

Oceans as Carriers of Commerce 

(1) Lott' Cost aj Ocean TrantportaMn. Although the oceans sene 
as barriers they also help in transportation, provided people build the 
right kind of boats. Transportation by water is so cheap that the oceans 
carry a vast volume of commerce. Let us compare this method vvith 
others. The cost of transporting goods by hand sledges across snowT' 
mountains is sometimes as high as $20 per ton for a single mile. That is 
what It cost, for example, when dte Klondike mines on the Yukon were 
first opcfhd, and sisppiies had to be earned from socffhem Alaska. To 
carry a ton a mile in the air costs a dollar or so, although the rate is fast 
decreasing. The cost by rail u far lower, being less than two cents in the 
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more thickly settled parts of the United States. On the oceans this low 
rale falls still lower — less than a fifth of a cent per mile for a ton. 

(2) The Free Highway. Transportation costs far less by sea than on 
land for several reasons. Firsr, since the ocean is a ready-made highivay 
free to all, ocean transportation is not burdened with three classes of 
expenses that are borne by railroads, buses, and trucks: (a) Construction. 
Tracks must be built for trains and hard roads for motor vehicles. These 
may cost only 520,000 per mile in a smooth plain sshere ssood for tires 
and stone for ballast and road material are abundant.* Generally, how- 
ever, the cost is nearer $100,000 or $200,000 per mile for a railroad track, 
including roadbed, stations, sidings, bridges, and so forth. A good four- 
lane cement road costs nearly as much. Among mountains the cost is 
much greater. The interest required annually on this expenditure is an 
important item in the cost of land transportation, (h) Maintenance. 
Large sums are paid by railroads lo mamuin the roadbed m good condi- 
tion. Since the tracks wear out, they must constantly be watched by track 
walkers and repaired by section men. Motor roads, too, need constant 
supervision. (<■) Taxes are another item. Even ui good years the New 
York, New Haven and Hanford Railroad p3>s taxes amounting to about 
a quarter of its net operating revenue. Trucks and buses do not pay 
such heavy taxes as railroads, but other taxpayers have to stand the cost 
of the roads. 

(3) Small Amount of Power NeeJeJ on Waterways. Another im- 
portant advantage of transportaton by sea is that less poiver, and hence 
less coal and oil, are needed by steamers than by trams to do the same 
work. A person of ordinary strength can push a 40-ton boat away from 
a wharf, provided wind and tide do not mrcrferc, but he could not start 
a freight car weighing 40 tons without the aid of some mechanical appli- 
ance like a lever. Again, the ocean is absolutely level, while no railroad 
can be free from grades for more chan a limited distance. The grades are 
expensive because the loads must be hfted. Of course they arc not lifted 
straight up, but the total amount of wxwk is the same as if they were. 
In proportion to the work that they do, trucks and buses use much more 
power than trains. Airplanes, of course, use vastly more. 

(4) Small Niimher of Men NeeJed on Skips. Another advantage of 
water transportation is that a given load requires fewer men on a steam- 
ship J.bj.o sxo a /xaixu A pood-sized freight steamer recistcred at 12,000 
tons can actually carry more than 25,<XO. Such a ship uavels steadily 
at the rate of perhaps 15 miles an hour, w hich is quite as fast as a ficighi 
train when allowance js made for the time spent in waiting on sidings or 
'in the yards where new trains are made up. If used only for freight, it 
^needs a crew of about 100 men. To cany 25,000 tons of freight on a rad- 
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road would require about 15 trauu of 40 cars each, Each train requires 
a crew of at least five or sut men, and three crew are needed during the 
twenty-four hours. In addition some attention is required from many sta- 
tion agents, tram dispatchers, flagmen, switch tenders, oilers, and others, 
so that the total amount of work is equal to that of about 30 men for each 
tram, or 450 for the 15 trams. To carry 25,000 tons of freight in S-ton 
trucks would require 5,000 trucks. If they traveled 360 miles a day, like 
the ship and the tram, they would need two men apiece. This would 
mean 10,000 in all; or 100 limes as many as the ship. 

(5) Low Cast of Bmliing Ships as Compared tvithLacomotives. The 
cost of building a steamer is less than that of the corresponding trains or 
trucks. A n.OOO-ton freight steamer could be built for $2,000,000. An 
average locomotive costs ^0,000 and a freight car about $3,500, so that a 
40<ar tram would cost about $210,000, and 15 trains about $3,150,000. 
Even if 5 ton uucks cost only $1,500 apiece, 5,000 of them would cost 
$7400.000, or about four times as much as the ship, and they would not 
last one third as long. 

(6) Safety of li'aler Transportation. From the point of view of safctyi 
water transportation has an advantage. The proportion of passengers lost 
at sea is less than that on land, and tn the number of accidental injuries 
to employees the conditions at sea are still more favorable. Every acci- 
dent does some damage ivbich somebody has to pay for, so that oeo In 
this respect transportation by water costs less than by land. In the same 
way trucks and buses have relatively more accidents than uains. 

The Role of Harbors in Water Transportation 

Transportation on the ocean would be as difficult without harbors 
as railway traffic would be without stauons and freight yards. A good 
modern harbor must furnish (1) protection from winds and waves, (2) 
good depth of water m the channels and close to the shore, (3) abundant 
anchorage room, and (4) plenty of space for wharves or doe^s. A harbor 
may possess all these qualities, however, and yet not lead to the growth 
of a great city, as may be seen at Mount Desert m Maine and in the 
many deep bays that border the coast of Labrador. It needs also (5) 
abundant level land [or City building, (6) easy lines of communication 
with the interior, and far above all else (7) a rich "hinterland" or "bac^^ 
country” in which to sell sinportcd produco in c-vchange for raw mate- 
rials, food, and manufactured goods, 

(1) Why Harbors Heed Frorertiiwi. No matter whether people use 
primitive canoes or huge modem steamships, mivigation is hampered 
unless the harbors arc well protected. Islands and headlandr break the! 
force of the waves and winds and thus, by preventing the boau from} 
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( being tossed about and perhaps dadied against the shore or agamst one 
another, make it easy to load them at all times. So important is protec- 
tion that millions of dollars arc spent annually for breakw-aters. 

(2) TAe Constant Demand for Deeper Harbors. For small sailing 
ships, harbors 10 to 20 feet deep arc sufficient. So long as such ships 
^\cre the largest that sailed the ocean it was possible for a port such as 
Salem, hfassachusetts, with only a shallow harbor, to do more business 
than Boston, and almost as much as New York. Kevsburyport, Gloucester, 
Fall Riser, New Bedford, New London, and many other places were 
almost equally important. The presence of many small pons made up 
for the absence of railroads, as long as most of the people hved near the 
Coast. When the steam engine was invented, and still more when iron 
and steel took the place of wood ui building vessels, the size of ships m- 
creased greatly. 

I-argc ships arc more economical than small ones. A freight steamer 
costing $500,000 and requiring a crew of -10 men wnJl carry twice as much 
as two smaller steamers costing $600,000 together and requiring 50 men. 
Some modern ships have a “tonnage” of more than 70,000 tons and could 
carry nearly 150,000 tons of freight tf they did not give up so much space 
to passengers. Such a ship Is well over 1,000 feet long. IW) feet broad, 
and 60 feet high from keel to upper deck. She draws 40 feet of water. 
For such steamers a shallowharbor, no matter how well protected, is use- 
less. Practically no important ports, however, have natural harbors with 
any such depth. Hence each year millions of dollars arc spent by govern- 
ments in order to deepen harbors, while cities and states also make appro- 
priations for the work. In a decade the United States government has 
spent as much as $4,000,000 on the improvement of the approaches to 
Philadelphia alone. New York, San Francisco, and Seattle arc the only 
American seaports having channels deep enough at low tide for great 
steamers such as (he Queen Elizabeth. Only at New York, however, can 
such ships lie at the wharves. With the growing tendency to build large 
ships the poru with the deeper channels and better harbors arc likely to 
grow more and more at the expense of those with shallower channels. 

(3) The Need for Roomy Harbors. Deep water is needed not only in 
the channel but also m places not far from shore where vessels can find 
room to anchor and turn around. A 1,000-foot vessel needs nearly half 
a mile of free space in which to turn around, even though she has the 
help of tugs. When the great Impentar fint came into New York Harbor 
the capulns of some of the other boats in the North River did not realize 
how much room she required in order to turn and get into her berth in 
the dock. Consequently she bumped one or two other ships, ran into a 
wharf, and did such damage that her landing cost $45,000. Because of 
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the large area required to maneuver modern steamships a river such as^ 
forms the harbor at Savannah is rardy so valudsle as a bay along a sub- 
merged coast like that of the Atlanuc from Norfolk northward, or the 
Pacific from San Francisco northward. 

(4) Doeffage Space as a Necessity of a Good Harbor. Harbors o n sub - 
merged coasts furnish not only ample room, but also adeq uate dockage 
space., Liverpool, for example, onlhc estuary of the ktersey, where ships 
can lie close to the shore, has a great advantage over Shanghai, on the 
Yangtze delta, where many ships discharge their cargo into lighters 
while at anchor in the riser, five miles from the city. In bays formed by 
submergence the long shoreline and deep water close to the shore enable 
wharves to be built, so that steamers can be loaded directly from the land. 
It IS an expensive thing when a ship costing a million dollars has to spend 
two-thirds of its time in port lying idle while waning to come up to the 
wharves, as has often happened at the oil port of Batum; the charges for 
interest, for depreciauon (that is, wear, rust, breakage, and decay) and for 
obsolescence (getting out of date) count up almost as rapidly as if she 
were carrying merchandise, while the wages of the crew also continue. 
Hence shipowners prefer to send their ships to places where abundant 
docks and wharves make it possible to receive cargoes directly from ware- 
houses or from railroad trains which come alongside, so that their loads 
may be hoisted from the cart to the ship’s hold. Boston is an example 
of a great pore which has suffered from lack of docks in the past, although 
. now this 1$ being remedied. New York, on the other hand, has the most 
I extensive dockage facilities m the world. Counting ail the little bays and 
1 estuaries New York Harbor has a water frontage of 771 miles, 290 of which 
have been improved. 

(5) Hast' Land for Cify Building Affects the Value of a Harbor. If 
a harbor docs much business it roust have a large city beside it. Such a 
city needs level land, especially for its business sections Some cities such 
as San Francisco have grown great in spite of the hills, but those like 
Philadelphia, which hai'e plenty of kvd land, are fortunate. So neces- 

I 'sary is this that in many places shallow bays have been filled to make 
artificial land. The best residential section of Boston is the Back Bay, 
vvherc once the tide ebbed and flowed. It paid Seattle to spend millions 
|o£ dollars to cut down a steep hiU of gravel in the heart of the city. By 
' means o£ great streams of water squirted against the hill it was washed 
into the shallow part o£ the bay. Thus level land was obtained both by 
cutting down the hiU and by filling the bay. 

(6) Hotv Lines of Inland Communication Mal^e or Mar a Harbor, 
A modern seaport can become of much importance only when it is served 
by numerous lines of inland transportation. Along the Pacific Coast, 
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for example, the tH’in ports of San Franeisco and Oakland are greatly 
helped because the combined Sactamento and San Joaquin Valleys enable 
raihs’ays easily to reach the interior of California. Northward to the 
mouth of the Columbia Ri\cr, on the other hand, no great city would be 
hkely to grow’ up eten if there were a good harbor, because high moun- 
tains everywhere hinder communication ssath the interior. 

(7) Hour the Hinterland Determiner the Trade of a Harbor. A har- 
bor has litde value unless it has plenty of business. Business depends 
both on the seaport itself and on other places which are tributary to it. 



A— RaUroad Yiids at Wethauktn, N J, loolins atiwa the Hudson to New Yofk. Why 
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or compete with it. The tnbuury region is called the ‘Tiinterbnd." The 
importance of a hinterland depends not only on its size, but much more 
upon the number of inhabitants and their power to produce goods and to 
buy . Para is a seaport of minor rank, because its hinterbnd, the enormous 
basin of the Amazon, is sparsely popubicd and undcs-elopcd. Provi- 
dence, on the other hand, is also a minor port because the more ac^sible 
harbors of New' York and Boston hmit its hinterland to a small area, 
mainly in Rhode Island. Even such important pbc« as Boston and 
Phibdelphia have much smaller binterbnds and much less trade than 
they would if the many adv antages of New York did not draw trade away 
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from them. New York's great advantage lies in the fact that it has not 
only a magnificent harbor, but in addition a superb level route inland 
op ibc Hudson and Mohawk Valleys. Morcoscr, it lies in the very heart 
of the region where climate, natural resources, and the accidents of his- 
torical development bring the activity of America to its highest level. 

A limited hinterland hinders the growth of a port even though the 
harbor is cvccllent, as is illustrated by the experience of a ship called the 
Minnesota When she was built, she and her sister ship, the Da\ota, 
were the largest vessels dying the American flag. She was put into com' 
mission between our Pacific Coast and Oriental ports. Unfortunately, 
however, she could not at that time get a full load without a long wait. 
This was so expensive that finally she was transferred to the Atlantic 
side. The trouble was ibat on the Pacific side the hinterland contained 
too few people to supply full cargoes at frequent intervals. The hinter- 
bnd on the Atlantic side, however, was so much more populous that it 
easily employed this ship and many others. 

The Growth of Seaports 

U7iy Seafforfi Cron- Espetially Past. Seaports are good places for 
most sorts of business The people who work on ships and railroads, or 
who buy, sell, and transfer the goods that pass in and out, have to be 
taken care of. They provide a market for other people who sell food, 
clothing, and other necessities. Still others serve as clerks, stenographers, 
teacherr, masom, shoemakers, mechanics, and the other kind of workers 
who arc needed in every brge community. “Thus a city arises beside the 
harbor where land transportation meets water transportation. 

Such a city, whether it be a port on the ocean like Baltimore, on a lake 
like Buffalo, or on a riv cr like New Orleans, possesses several advantages. 
For the manufacturer many kinds of raw materials are cheaper and are 
found m greater variety there than clscwlierc. It is relatively easy for him 
to build up foreign trade because the representatives of foreign business 
bouses come to seaports much oficnjr than to cities in the interior. 'The 
merchant also prefers A seaport because it puts him in contact with the 
markets of the world. People who arc chiefly interested in art, music, 
science, or other intellcctuil pursuits prefer seaports because many tras-elers 
arrive, bringing nesv ideas from other lands. IV'hen once a seaport or a 
port on a lake or river is well siirted it grows in spite of itself. 

Concentration of Popiifaitan »i» Seaporlt of the United States. The 
renurkablc way in which transporution by wafer influences the size of 
cities is shown m the following table: 



THE GROUTH OF SEAPORTS 


249 


Relahon of Cities (MEixopomAS Distkicis) of the United States to 
Transportation bt Water 


Size of City, 

1930 

1 Number Reached by Transportation on 

Oc«u.. 

Laties 1 

Rivers and 
Canals 

Land only 

1. Over 700,000. . 

7 

5 

4 

0 

2. 350,000-700,000. . 

4 

« , 

4 


3. aoo,oo<>-35o,coo. . 

3 



It 

4. 100,000-200,000. . 
Total population 

j 21,382,000 

5 ' 

10,663,000 

9 

9 S46.000 

8.660,000 


This table shows that all of ihc sixteen largest aties in the United 
Slates, by which \\t mean what the census calls metropolitan distncts, 
have important means o£ water transporuuon. Seven are genuine sea- 
ports. Los Angeles, to be sure, made its early growth without the help 
of navigation, but it felt the need of being a seaport so strongly that it 
reached out 20 miles and built a harbor at San Pedro. It would never 
have reached its present size if it bad not become a seaport. Five more 
of these great cities are on the Great Lakes, and the other four on the 
Mississippi and Ohio rivers. It seems to be difficult, if not impossible, 
for a city to reach the first rank in the United States unless it is located 
at a favorable point on some great body of navigable water. Those that 
have this advantage grow' tremendously. The sixteen greatest metropoli- 
tan districts of this kind shelter one-fourth of all the people in the United 


States. 

In the second line of the table vve see that among cities of 350.000 to 
^,000 a third are located beside oceans, lakes, or rivers open to ocean 
vessels; and nearly a third arc on rivers such as the hnssouri, Ohio. 
Potomac, and Connecticut. The remainder are commercial or manufac- 
turing centers such as Atlanta, Birmingham, and Indianapolis, which get 
no apprcdable benefit from water transportation even if they are located 
on rivers, like Springfield, Mass. But note that even Indanapolis. the 
brgest of the dries located anviy from such transportation, has only 
418,000 people in us metropolitan district, whereas Kansas Dty and 
Washington on navigable rners both have over «»,«». 

Among dries of the third and fourth ebsses in our table the propor- 
tion without water transportation rises to 

table included the hundreds of small dries with 10,W to 100.000 people, 
the proportion without water tranSfwrtauou vvtiuld be still greater, while 
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among places having less than lOfiOO more than 95 per cent are neither on 
the coast nor on navigable waterways. 

Concentration of Popttlauon in Seaports throughout the World. Not 
only in the United States, but in all parts of the world the demands of 
commerce usually cause the greatest cities to be located beside the sea. 
Of the 125 largest cities in the world, 80 can be reached by ocean steamers, 
and 7 by those plying on the GreatLakes of North America. Even among 
the remaifiingis interior cities 2? are located on large navigable rivers such 
as the Mississippi, Danube, Vistula, and Nile, or a few on small navigable 




rivers of no great importance, such as the Seine, Spree, and Oka, and only 
11 are essentially without conUDiiJiication by water. 

These facts, like those shown in the table for the United States, indi- 
cate that there is a great concentration of bi^ etties on the coast of oceans 
and great lakes. As time goes on this concentration increases, for it is 
the logical result of the growth of manufacturing and commerce and of 
the fstaiJwhmenr of closer ataoag nstions. To accommodace 

more commerce the seaports must have more docks, longer wharves, 
bigger ships, deeper channels, and more offices and warehouses. More 
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railway trains must also pull into the great terminals; broader, strajghter 
motor roads with £c«er crosangs must be constructed; and airports must 
be conveniently located in larger numbers. Hence the big seaports and 
laleports grow more huge, so that some like New York can scarcely find 
room for all their Buildings. 

Oceans and Civilization 

Year by year the commerce carried upon the ocean grows more impor- 
tant. The lines of steamship traific arc like arteries and \cins which carry 
life wherever they go. Merchant vessels break down the barrier of the 
sea and open the seaboard paru of the world to the influence of all the 
other parts that ha\e harbor’s. The more the life of the nation depends 
upon them, the more it becomes essential that they should not be destroyed 
by calamities such as war. 

Before man became civilized the sea and the other great bodies of 
water played almost no part m his life, except to regulate the rainfall 
and temperature of the lands, furnish fish for food, and hinder migra- 
tion. Today the navigable waters arc of supreme importance, for they 
are one of the conditions of the gromh of our Jargesi cities; they enable 
civilization and commerce to spread to alt parts of the globe; and their 
control enables a nation to develop without fear of being osercome by 
its enemies. 

Local Oceanic Geography 

The influence of the ocean on the distribution of human activities is 
very great, Along the shore the heads of the deeper and more protected 
bajs are usually centers of population. There boats he safely at anchor, 
whani’es jm out from the shore, and a railroad perhaps runs dose to them. 
Back of the w harves lies the business seaion of the town flanked by fac- 
tories and surrounded by houses which generally improse in quality as 
one gets farther from the water. The size of the place depends partly on 
its hinterland, that is, on the produahity and size of the area which finds 
this particular seaport the easiest one to reach. It depends also on the 
depth and size of the harbor, and on the degree to which hnes of trans- 
portation conserge at the head of the bay. A drisc of 20 or 30 miles along 
almost any submerged coast sboss s illusirations of harbor heads svuh ports 
of many sizes from a fesv houses upward. 

On an emergent coast such as that of the South Atlantic States the 
geographic plan is quite different. Long sandy beaches and sand ban 
exposed to the full force of the waves male it difficult to use cither small 
boats or great ships. Therefore for long distances the coast is almost un- 
inhabited. Settlements arc most likely to be found at places where a 



252 


THi: INFLUENCE OF THE OCEANS 


stream of some sort enters ihe ocean. Such a stream provides shelter for 
ships and also furnishes an easy route into the interior. The size of 
the stream has much to do tviih the size of the port and of the boats or 
ships that use it as a hatbor. Such differences are easily seen within short 
distances on many seacoasts. Back of sandy beached and sand bars on 
both emergent and depressed coasts one often finds lagoons where the 
water is warm and u is safe for children to stvim and for inexperienced 
people to sail Frequently the lagoons arc replaced by great salt marshes 
where haycocks stand on stilts in the late summer. 

In well populated and progressive regions the marked variation in the 
occupance of the seacoast for purposes of recreation and health can usually 
be seen m a walk of only a few miles on a submerged coast. Exposed 
rocky headlands alternate with protected beaches at the heads of coves or 
bays, and the latter are usually the centers nf summer resorts. There one 
finds large hotels, bathing beaches, soft-drink parlors, rooming houses, 
casinos, and other buildings sihich carry on the business of a summer 
colony. Around them small summer cottages stretch in an often un- 
broken line along the edge of the beach for its whole distance, and some- 
times form several rows farther back. Where the beach is broken by a 
river or estuary, a piece of water protected from the waves may be dotted 
with sailboats at anchor, while a yacht club may sund close by on the 
shore. The headlands, on the contrary, are ^nerally occupied by larger 
liouses which are placed somewhat irregularly in more extensive grounds. 
Their owners often tty to keep outsiders away from the shore. The fact 
that the sea beats directly against steep rocks instead of against a beach 
helps them in this, but the rocks attraa fishermen. The hotels on the 
rocky headlands tend to be more expensive and exclusive than on the 
sandy beaches Few pictures of the geographic environment give rise to 
such distinct and easily mapped features as do se.icoasts with their rocks, 
beaches, lagoons, salt marshes, river mouths, harbors, and types of human 
settlements. The rough mapping of a few miles of the coast of any body 
of water, including the bank of a river, is a most interesting and profit- 
able exercise far a class in geegraphy. 

QUESTIONS, EXERCISES, AND PROBLEMS 

1 Make a table of forty of die world's great aues as mentioned In Chapters VII, 
Vlll, and IX, beginning with the largest. Opposite each put first the populauon in 
thousands as found m some book such as the St^rsman's Year Bao\ or the World 
-4^ w.Tuv, and then ike elan of tranqurtation fej' wkKh the « mcJietf. 1 1 , 
(a) ocean transportation, (4) lake transportation, (e) nver or canal transportation, 
or (d) no water transportation See if the proporaons are the same as among the 
brger group of 125 discussed on a precediag page. 
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а. Describe the harbor Barest jwir hornet a seme other in w hich jw are inter- 

ested, in respect to se%en ainditiotjs discnsscd in this chapter. Point out in which 
coodiaoni it erects and in which it is deftnoiL Organize the nhofe into a profcfem 
with this form, ^’hy has (or has not) become an im- 

portant seaport^ Let each of the s«\cn conchttons laLe the form of minor problems, 
such as. How has the growth of been helped (or 

hindered) by the protection which the harbor furnishes to sessets’ 

3. How does the intenor location of Hungary handicap that country’ 

4. Contrast the January and July temperatures of your home with those of 
some place in the same latitude but much farther in the mtenor, or else nearer to 
the coast. How do you explain these contrasts’ 

' 5. What connection have wesr windis and ocean nirrenci mth the fact that famt- 
ing thnies in Great Britain but ts pracncally impossible in Labrador in the same 
btjtude’ * 

б. If there were no oceans why would it be impossible to carry on farming in 
the vicinity of interior bodies of water Ule the Great Lakes’ 

7. If you had your choice between a visit to an emerged or a submerged coast 
for a summer vacation which would you choose’ ^Tiy’ 

8. Give three advantages that are enyoyed by a aty on a coast of submergence 
that are denied an interior city 

g State why the New England States are salt the great school of uilon in spite 
of the fact that thdr fisheries employ fewer men than do those of other sections 

to. Cue five reasons why steamships on compete successfully with railroads tn 
cmying freight between New' York and San Francisco 

It. In.the JPorid Atmiw, or the Stiiittieal Vrorhoo^ 0/ she l^apie of Nafioor. 
look up the tonnage of the vessels beJonpng to the chief countries of the wwld fly 
using a table of populauon, find out how much the tonnage amounts to per milhon 
inhabitants. On an outline map of the world insert the figures thus obtained and 
shade the map to show four grades. Contrast the countries in the highest grade 
with those ia the lowest in respect to conditions described in this chapter as pro- 
moting ocean commerce 



CHAPTER XII 


THE USE OF INLAND WATERS 

The most important inland waters comprise lakes, both salt and fresh, 
rivers, and canals. Like the oceans, these serve as (1) regulators of tem- 
perature, (2) sources of moisture, (3) an aid to health, (4) a source of 
minerals, (5) a source of food, (6) barriers, and {7) carriers of commerce. 
They also serve as (8) sources of water supply, (9) a source of power, 
and (10) a means of irngauon, fertilization, and drainage. This last 
pertains so largely to agrtculture that it is deferred to Part IV. 

Inland Waters as Regulators of Temperature 

As regulators of temperature even the largest Jakes are of little impor- 
tance compared with oceans. Yet the southeastern shores of Lakes Michi- 
gan and Erie arc great regions for grapes and other fruit because the water, 
which retains the heat of summer in the fall, warms the northwest winds 
and prevents early frosts. Also in the spring the lakes retain the low tem- 
perature of winter. Thus they keep the winds coo! and prevent the fruit 
trees from flowering too early and being nipped by the frost In the same 
way health and vigor in Chicago are much improved because the 
summer heat is often relieved by cool lake breezes which blow like sea 
breezes in the afternoon. Even a small lake or a broad river cools the 
wnnd slightly in summer and warms it in the autumn, when the water 
does not grow’ cold so fast as the land. 

Inland Waters as Sources of Atmospheric Moisture 

Although the effect of lakes and rivers upon cloudiness and rainfall 
IS small. It IS important if ihe lakes are large enough. At the southern 
end of the Caspian Sea ihe nonhem slopes of the Elburz Mountains, 
well watered by rain from this great salt lake, form a striking contrast 
to the barren deserts on either side. The Caspian Sea, however, is so 
large as to be almost hke a part of the ocean, and the high mountains 
at Its southern end would cause rainfall evxn if it were dry. An inland 
body of water as large as Lake Michigan receives only a little more rain on 
Its eastern or leeward side than oa the windu’ard side. Smaller Jakes have 
practically no effect on rainfalL 

at 



INLAND WATERS AS A SOURCE OF MINERALS 255 

Inland Waters as Aids to Health 

When it comes to health and recreation, inland w-aters take high rank, 
although not so important as the ocean. How high they stand is evident 
from the way in which summer cottages and camps skirt the shores of 
lakes, ponds, and risers all over the United States. The boy who goes 
to the swimming hole on a hot summer day is illustrating the importance 
of inbnd svaters in this respecL So, too, is his sister who takes her 
sewing down by the river to enjoy the cool breeze, and his college cousin 
who goes to Canada on a canoe tnp. Fesv summer resorts are more 
famous than those around the Rangelcj' Lakes at Lakes Champlain, 
George, and Placid, and along the shores of the upper peninsula of 
Michigan. The Thousand Isles in the picturesque St. Lawrence Riser 
arc equally notessorthy, as arc Lakes Louise and Tahoe in the w’csccrn 
rnountalns. 

Inland Waters as a Source of Minerals 

Ffcib-water lake* and rivers do not furnish minerals, but other inland 
bodies of water are a source of medicinal salts, iron ore, peat, salt, and 
potash. Many springs such as those of Saratoga, N. Y., and Warm 
Springs, Ga., are full of dissolved minerals which have a most valuable 
healing quality. Bog iron ore ts often deposited at the bottom of swamps. 
Such swamps of glacial origin abound in the sandy region of south- 
eastern hfassachusetts, where they are often used for cranberries. Be- 
ctuse of them, that region was the mam source of iron ore for the early 
New England settlers. The first iron foundry in America was estab- 
lished at Lynn in 16-13 to smelt the ore from neighboring bogs. Today 
bog iron ore is of little importance because the deposits are so small. 
Swamps also furnish peat, which may be called a half-mincralized vege- 
table product, hfost of the world’s coal appears to have been formed in 
ancient swamps which were part of the earth's inland waters. 

Salt lakes also furnish rock salt, such as is obtained by leading the 
Walter of the Dead Sea into little ponds along the shore and there letting ' 
the hot sun evaporate it- Such water also yields rarer minerals, like 
potash, which is found abundantly in many little lakes in w'cstern 
Nebraska. At Scarles Lake m southern Cafifornia a potash brine is 
pumped out of a mass of salt that looks like melting ice on which stand 
pools of pale pink water. Many important salt deposits, such as those 
deep down in the earth near Syracuse, N. Y., and under Detroit in 
hfichigan, were bid down millions of y-cars ago in salt bkes that svere 
gradually drying up- Stassfur^, a hundred miles southwest of Berlin, 
is the most famous place of this kmd. Its deposits have an area of 
more than 100 square miles. They are so rich in potash and other rare' 
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chemical elements that they have led to the esublishment o£ large chemical 
industries. 

Inland Waters as Sources of Food 

In spite of stones of big fish caught in inland lakes and rivers, the 
amount of food procured jn this way is small unless the fish come in from 
the sea. This is mainly became inland waters supply barely enough fish 
to tempt professional fishermen. The fish are caught by amateurs who 
go ii'hing only a feu' times each year. Nevertheless, some of the larger 
lakes, and especially rivers such as the Penobscot and Columbia, where 
salmon, shad, and sea trout come in from the ocean, support far more 
fishermen in proportion to their size than do the seas. These men and 
those who catch salmon and other fish at the mouths of rivers entering 
the sea procure two fifths of the whole catch in the United States. In 
Russia, also, the Volga, Don, and other rivers support extensive fisheries. 
The most famous of these are the sturgeon fisheries, which produce 
expensive caviar, as the roe or eggs of this fish is called. 

Inland Waters as Barriers 

The importance of inland waters as barriers is even greater than 
that of the oceans, Every person who reads this book has probably been 
put to inconvenience hundreds of times because of some comparatively 
slight water barrier. Perhaps it was only a brook to be jumped, or a 
mud puddle to be gone around. Perhaps it was a river which made it 
necessary to go several blocks out of the direct route to reach a bridge 
or ferry. Because of their small size and great number inland waters arc 
more troublesome than the vast water barrier of the ocean. Only rarely, 
as on the Great Lakes and the Yangtze and Rhine rivers, can one travel 
far on them m the right direction. Because they are numerous, frequent 
bridges arc necessary along most routes, or else one must keep changing 
between land transportation and boats. 

T/ie Missnsippt Rii/er as a Great Water Barrier. The Mississippi 
River illustrates many of the ways in which inland waters serve as bar- 
riers. On the map notice how lar^y this great river forms the boundary 
between states. This is natural, for die stream is so wide, so deep, and so 
subject to great floods that it ts difficult to cross it in boats, and very 
difficult to bridge it. Not till 1930 was there any bridge over the main 
river below Memphis, 500 miles from the mouth, and till 1939 people and 
trams had to cross by ferry at New Orleans. Even now the lower 1,400 
miles of the river is crossed by bridges at only five places. 

In order to realize the importance of the Mississippi barrier, consider 
how many delays it causes. Even where a ferry is dose at hand, it is a 
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slow v^-ay o£ travel. At New Orleans, for instance, until recently, all 
railroads connecting ssith the West had to run their trains on to ferr)’- 
boats. This uhes time, for the cars ha\e to be shunted back and forth, 
the ferT)boats move slo^\Iy, and the landing stage must be raised or 
lowered with the frequent changes in the level of the river, so that the 
tracks on the land and on the boat meet exactly. Moreover, the loss of 
life on the river, the extra effort insohed in crossing it, and the long 
delays all cause expense, and so does the budding of boats, bridges, and 
tunnels. Every water barrier is a great consumer of both time and money. 

To sum it all up, the chief reason why the Mississippi and other bodies 
of water arc barriers is that they require a ehanse m the method or the 
equipment of traveling. A tram must run onto a ferryboat, or must make 
use of an expensive bridge; the pedestrian must ssvim. or get a canoe 
or othcfi«at. The change is what makes the trouble, for when once a 
boat gets its load of passengers or freight, tt « a cheap and “*7 « 

conveyance. The man who keeps a motor boat on the banks of the 
Mississippi has the means of oscrcoming the water barner ” 

his automobile overcomes distance on the land. 
the water lescl and the current arc so variable, he often has trouble in 

getdng into his boat, or in navigating it , r . mvnnv 

Since bodies of n-ater act as barriers, the placo where n is easy t 
Zs Z. are likely to rleselop into .owns. This is ^use „ai 
eonserge at stich places, and people ate often obliged “ ‘“P 
Londofis a good example. Ten or more een.nries “So 
important parSrf England were .he ^ ' d 0 ™ 
and Sussex) ^d the region SoIIolk, Cam- 

squarc-corncrcd indentation called Ihc waso \ . 

bLge, and Norfolk). They were importanr PO"'!’ J 

near die continent of Europe. Srill “P””“ t.; 

being flan ferdle, JLTarThe 

places for farming, which was ^7 senarated by the Thames, 

Inasmuch as these mo Cambridge to Paris, 

the silk merchant, for example, o-m- .q Norfolk, was obliged 

or the pilgrim who was head. The lower reaches of 

the ^ce traffic converged at the lowest 

sea and is bordered by maislies. ^ 

point where the stream is t„rier could be easily 

London gtesv up. Its site ™ p ^ „.„ld-s most famous stnic- 

crossed. London Bridge, whni “ easier, 

mres, was erected in order to nmke this cmssin„ 
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la later times other factors have helped London to become great 
The city lies at the head of ocean navigadon on the Thames, and the 
Thames estuary faces two other estuaries— those of the Scheldt and the 
Rhine. In our day the people of London do not think much about the 
Thames as a barrier. Nevertheless, in spite of fourteen passenger bridges, 
one ferry, and four tunnels they have to go out of their way to get across 
the river. These facilities for ordinary craflk, aside from the radivays, 
cost between thirty and forty million dollars, and would cost much more 
today. The expense of maintainmg them and of paying interest on the 
original investment is about two million dollars a year, and the incon- 
venience caused by them is far more serious. The Thames is still a 
costly barrier. \ 

OTHER CITIES. Pans, with its center on the little islands of St. Louis 
and Le Cite, where the Seme is easily crossed, is another cijy whose 
location was originally determined by a river acting as a barrier. The 
city has grown great because it lies near the center of a rich agricultural 
region known as the Pans Basin. So prosperous a region needs a city 
of considerable size as its center, and the natural place for such a center, 
as we have seen, is on the river. But aside from the islands which help 
to overcome the water birner and which at one lime served as a strong- 
hold protected by water, there is Jittle reason why the city should be 
located at one place along the Seme rather than another. In the same 
way Cairo is located at a point where the Nile begins to divide into 
the many branches, or distributaries, of irs delta. Even in ancient times 
an important ferry was maintained there, since it was easier to maintain 
one large fecry than many small ones Here, too, however, even more 
chan at Paris, the river itself is an important reason for the city's growth, 
for in the delta the many branches of the Nile furnish a network of water 
routes focusing at Cairo Chicago’s growth in the first favorable location 
west of the southern end of Lake Michigan is due to the fact that the 
lake IS a barrier as well as a svaterway. All the traffic from the North 
Atlantic States to Wisconsin, Minnesota, and the Dakotas must converge 
at the lake's southern end. Hence a great railroad center had to grow 
up there. 

THE EXPENSE Of NEW VORK CTTV’s WATER BARRIERS. The City of 
New York, unlike London and Pans, owes its location not so much 
to water barriers as to the exallcnt water communication with which 
It IS provided. The very water which affords such good means of com- 
munication with Europe and other far-away places, however, is very 
troufafesome as a hindrance to focal communication. This is because 
New York is built on isUndt. hlanhattan Island, Long Island, and 
Staten Island contain four fifdis of New York's population. While 
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the city was small the stxalled “rivers” which separate the islands 
and the mainland caused little trouble, for few people made journeys 
out of town. In time, howe\er, the lower end of Manhattan became 
thickly covered with buildings. As this went on, the price of land kept 
rising. People who were planning new business enterprises did not 
want to locate beyond the water barriers, but were willing to pay high 
prices for land near the center of the city. Accordingly, today m some 
parts of New York a single square fool of land is worth _o\er 51,000. 
A piece the size of an ordinary school desk is worth about $5,000. Frorn 
the mere rent of an area the size of five desks the owner could get much 
more than the average wages of a laborer, or enough to support a family 


in moderate comfort. 

When land became so valuable people began to try to overcome the 
difficulty due to the water barriers by erecting higher and higher build- 
ings. New York has 36 buildings more than 500 feet high, Chicago has 
9, all the rest of the United Sutes 10. and the rest of the world only 2. 
New York’s Ullcst skyscraper, the Empire Sute Building with S6 stor^ 
towers a quarter of a mile. Some skyscrapers accommodate 15,0)0 
workers. The streets between such huge buildings arc 
so gloomy that renu in their lower stories have decreased. When the 
elevators cease to run, as has sometimes happened during a strik^ some 
of the workers take half an hour lo climb to their offices, and a few are 


unable to do it. , . > j .. 

While the skyscraper type of architecture was being 
ropomc ro barn.rs, ferr« «ere coming into e^stence mother 

Thui large nombem of New York ^ “a “n 

hoSca in BrooUin, o, on tfw jerse, aide of Oic Hud»n ' 

rdauvely cheap and the snrtonnd.ngs pleasant. On ' 

and freight to ten desire to osercome 

.hetlttrs :lttr itn^ho-hasehuiU 
Isbnd at the enormons expense of ssell oser S W.WTO- 
spent more dian hdf as mnch <>"^.0 New on 6 

Bridge across the Hudson l‘“" . j Manhattan and Staten 

smaller bridges connecting the , 1 ,^ 

Island. They base ‘'"S ^atd 4 under the broad Hudson 

rivers, 9 under the East Ri.ver to Harlem River to reach the 

to the Jersey side, and 3 under the narrow Harlem Kiv 
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mainland on the east. Some of these tunnels are double. In addition to 
all this, two great tubular tunnels for vehicles have been driven under 
ihc Hudson to New Jersey. If the femes, bridges, and tunnels by which 
New York overcomes the water barrters had to be built anew, they 
would probably cost nell toward two billion dollars. Eten as it is, the 
yearly interest and cost of m.iin(cnance for these facilities amount to $12 
to S15 for every man, woman, and child in the city. Although New 
York harbor is one of the chief causes of the city's greatness, the water 
separating the different parts of the city is a most evpensive hindrance. 

San Francisco and the combined city of Norfolk, Portsmouth, and 
Newport News in Virginia arc other cities where water barriers invohe 
great cost and inconvenience. San Francisco is connected with Oakland 
on the east and the towns to the north by two of the world's most magni- 
ficent bridges Tlie deck of the Golden Gate Bridge, the one to the north, 
1$ 200 feet above the water. 

V Inland Waterways as Carriers of Commerce 

Inland waterways, including rivers, canals, and lakes, are especially 
important as carriers of commerce in backward countries. China, Siberia, 
and northern Brazil, for example, possess large rivers, but their railway 
systems are not highly developed. Rivers are also important in advanced 
countries such as Holland and Germany, where they flow through densely 
populated plains. Neverihclcss, in view of the cheapness of water trans- 
portation, the use of inland waterways is by no means so great as would 
be expected. This is because a single body of water is rarely satisfactory 
m each of the qualities discussed m the following paragraphs. 

(1) Depth and Breadth. These two qualities are closely connected. 
In rivers both of them depend largely on volume of flow. If a river comes 
from a region of heavy rainfall, it is likely to have great volume and hence 
to be deep enough and broad enough for important traffic. The Amazon 
is such a river. For a distance of 2^00 miks its vast volume gives it an 
average depth of 120 feet and a width of 1 to 6 miles. So huge is the river 
that while still beyond sight of land sailors sometimes let down buckets 
and draw up fresh water from what seems to be the ocean, but is really 
the enormously wide mouth of the river. Cases have actually been known 
where sailors, not knowing the facts, have died of thirst when adrift on 
the fresh water at the mouth of the Amazon. 

The Rio Grande illustrates the opposite condition. Although half as 
long as the Amazon, it is praalcally unused for navigation. TTie rainfall 
of iti basin is so sparse that it has little volume and slight depth. Even at 
its mouth it is shallow, and higher up it sometimes runs dry. On most 
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rivers the presence of sandban at the mouth and of sbaUorv places higher 
up is one of the chief hindrances to navigation. 

(2) NaiigabU Length. The length of the navigable stretches on a 
river is of the first importance. The Yangtze, for example, is navigable 
for 1,000 miles in one continuous stretch from its mouth far into the 
heart of China. This makes it of great value for commerce. The Orange 
River, on the contrary, although 1300 miles long, is of little value for 
navigation. The stretches where boats can ply extend only a few score 
miles. Transshipment is so czpcnsite that it would never pay to ship 
goods 50 miles by boat, then 30 by rail, again 100 by boat, once more 
by rail, and so on. With some Linds of freight it actually costs more to 
load goods tinto a steamer and taLc them oil again than to carry them 
all the way from New York to Liverpool. Even under the best conditions 
a single loading costs as much as scores of miles of transportation. Hence 
a waterway is valuable for commerce only if its navigable portions are 
long and unintermpted. 

(3) Character of Course. Straight rivers like the Amazon, Hudson, 
and Sl Lawrence are far the best for navigation. On winding rivers not 
only are distances much increased, but also the channel is almost sure 
to wind still more, so that httle speed can be made, and there is danger 
of rtioning aground. The extremely wmdmg Mississippi meanders so 
much that after flowing 10 or IS miles around a horseshoe curve the stream 
sometimes comes back to within a few hundred yards of its earlier position. 

(4) Current. The more gende the current of a nver the better it 
is for navigadon. The great Volga River, even at its source, is only 665 
feet above sealevel, while 1^00 miles from its mouth it is only 190 feet 
above the level of the ocean and 2S0 above the Caspian. Hence throughout 
most of its course it flows so ^ndy that ships are little impeded and locks 
and dams arc unnecessary. Contrast the Volga with the Brahmaputra, 
vvhich rises 15,000 feet above the sea and flows so swiftly over rapids and 
falls that along much of its course do one has ever used a boat. The 
Zambezi is another great river along which numerous rapids, in addition 
to the great Victoria Falls, divide the navigable water into sections too 
short to be of miuch use. The other great African rivers suffer the same 
disadvantage. Even the Nile, which has 2,900 tmlcs of uninterrupted 
navigation at high water, is at most seasons broken into many sections 
by rapids, or cataracts, as they arc called. 

(5) Seasonal Changes. Practically every river is subject to strong 
seasonal changes. Floods and droughts are more or less universal, and 
freezing is common. The rivers most free from floods co'me from great 
lakes, as does the St. I^awience^ or receive an abundant supply of ram at 
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all seasons, liVe the two prcatcu equatorial rivers, the Amazon and Congo. 
The fixers ol Siherij have live rhudvantage not only of Jl'xxls, but also 
of ICC. In the winter the Amur, for example, is froren for sue months; 
llien when the icc breads op, prcjl jlnfals ricciir and would wash away 
not onl) the shipping, hut even the floating dochi, which are the only kind 
fvjssjhJe, if these vs ere not all lafrly moored In liarlsors of refuge. Later, 
hiiwcser, in M.iy and June, the floods make naslgatinn easy, since the 
shallows are deep and the rapids smooth, rmill), in the f.sll Ivefore the 
river freezes up, it falls so low that ihi|»s frequently run aground. Tlie 
Ob, Irt)sh. and Yenesci hase even worse handicaps than the Amur, They 
arc frozen half die year, and because they flow north, the icc and snow 
of their upper isoriKins melt while the lower portions are still frozen 
solid Hence the flfiodwaters from abose cannot escape dossn the channel 
and spread in vast flixxls over thousands of square miles. In America 
the \ukon resembles the Amur, and the Mackenzie resembles the Ob 
and Ycncsei. 

(6) Ko m.viter hots* good an inland waierssay may be in 
other respects, it does not carry much c«>mmerce unless a well populated 
hinterland supplies raw mitenals, fotnl, or manufactured ginxls in ex* 
change for prwducts brought from afar. Compare the Danulve and the 
Yukon. The Danube flowx (hmugli some of the most tlenseJy populated 
and prugressise parts of the world. lienee it carries thousands of boats 
of al) Ji7« from small ocean steamers and luge canal btrges down to 
rowboats So far as natural advantages for nasigaiion are concerned, the 
Yukon IS hide inferior to the Danube except for the Jong frozen period 
from October to April. Kevcrthelcss, U does not carry one boat for a 
liundfcd on the Danulie. Its hinterland contains tmly a few miners who 
neither consume much nor furnish any articles of export in quantities large 
enough to supply cargoes. 

(7) Direction. Tlic direction in which an inland svaterway extends 
IS an important feature which man cannot control. He can deepen and 
broaden a river, increase the navigable length, and overcome falls and 
rapids by building canals and locks. He can straighten windings, control 
the current, overcome the effects rvf seasonal changes, and populate the 
hinterland, but he cannot change the general direction in which a river 
flows, ^'ct this condition is vital in determining the value of an inland 
waterway. The Rhine is a rcbtively smill river. Nevertheless, from p.vrts 
of .Switzerland, Germany, and France which are rich in lumber, cwil, 
iron ore, and manufactures, it flows toward the great market represented 
by the German manuficiuting cemcr around I^sen and the great cities 
of Rotterdam, Amsterdam, Brussels and London. Tlvcrefore, it supports 
an incredibly active commerce. The Mackenzie and the Ob arc far larger 
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than the Rhine, but in a > car they carry no more commerce than the Rhine 
docs in a day, for they flow louartl the frozen north. 


Examples of Great Inland Waterways 

v/'(l) The St. LatiTcnce anti Great La\es. Let us now see how far 
a” few of the world’s great inland waterways meet the sesen requirements 
mentioned above. The St. LawTcncc River and the Great Lakes furnish 
a broad, deep, and relatively straight waterway penetrating about 1,700 
miles into the interior. The Lachmc Rapids above Montreal, the falls 
at Niagara, and the Sault Sainte Mane at the lower end of Lake Superior, 
to be sure, present some difficulties. Nevertheless, these have been partly 
overcome by canjls and locks so that ships dramng H (eel can^ from 
the sea to Chicago or Duluth. Another and a more serious diltcully is 
that, although seasonal changes hate no great ellect upon the depth of 
the Mater, ice closes the St. Lnsrcncc River and the Great Lakes for three 
months. Such difficulties, however, are much mote than outweighed by 
the wonderful hinterland which includes the rich farmlands of the 
Corn Belt, the unexcelled iron defaults near Lake Supenoi. the immense 
coal mines of Pennsylvania, and ihe busy manulactutmg region from 
Buffalo to Milivaukee. Thut the Great Lakes portion of the waterway 
eitends in just the right diteetiou to connect regions of (our great types 
producing food, taw- materials, fuels, and manutaeluied go«ls. 

Down the St. Law tence the direction is also excellent s»fat “ 
with Europe are coneerned. It would be better, however ,f the met 
eotved to New York and the great markets on the Mlantie 
of to the batten coasts of Ubrador and Quebec That is why the Nev 
Yotk Sute Barge Canal ha. been dug 362 m.les from Buffalo to the Hud- 
ton Riser near Troy. This canal, however, ts only 12 feet dtxp, » 'ba 
ordinary lake and ocean steamers cannot enter it, and transsh.pm 
neeessa^ at each end. Hence ,t carries only 5 n, 6 per cent - m”* 
fteightls the Sault Saint Marie Canal. In 193 
the canals of New York State was only about a fourth gi 
hut in 1939 the old lesel had again been rached. a 

The further development of the S'- he 

dtfficffit pohdeal ptoblem. ThU is parfy b^use ffie ^ * 

rive, beings i„4 to the Unurf ^ Sn^dan, 

the people of both countries arc diTid r Ruffalo want to build 

westTMo„t,eal,ndmos,of*eA«^=m»c« 

dams, canals, and locks of siich^ tha ^ 

any part of the Great Ukes. -ne, say '>'=' *= 

veloped along the '”P'* JL tTn^povvcrfidbusiness interests in 

for the whole project. On the other hand, povvcrim 



264 THE OF INLAND WATERS 

New York City and to some extent in Buffalo and Montreal are strongly 
opposed to such a waterway. Tliey think that it would cause vast amounts 
of wheat, iron ore, meat, dairy products, coal, automobiles, and other 
products to go directly to Europe from Duluth, Chicago, Milwaukee, De- 
troit, Cleveland, and other points. This would be good for Europe and 
the Great Lakes region, but it would dimmish the transshipment business 
of Buffalo, Montreal, and New York. 

(2) Excellent Waterway of tie Ehtrte and German Canah. Tlie sys- 
tem of inland waterways of which the Rhine is the main artery owes 
Its importance to its hinterland and its direction. Because the Rhine flows 
through an extremely populous and progressive region and toward the 
center of the world’s activities, ihc Germans and Dutch have found it 
worth while to deepen and broaden it; to increase its navigable length 
by canalizing certain parts; to straighten out the windings; to provide 
cables to pull ships up through the strongest currents; and to make pro- 
vision for the regulation of floods. To take further advantage of this 
excellent waterway, the Germans have built many canals to connect the 
Rhine with the \Vescr, Elbe, and other rivers farther cast. The canals 
greatly enlarge the hinterland, and enable traffic to move east and west 
as well as more nearly north and south along the line of the mam rivers. 
Thus goods from the Vistula Rtver can be carried to Holland by inland 
waterways without breaking bulk. The Rhine and the German canals 
well illustrate tjje tendency of commerce to aun straight at thrmost thickly 
settled industrial legioM. 

(3) The Superior Inland Waterway of the Yangtze. The Yangtze 
River fulfills the conditions of a good watervi’ay to a remarkable degree. 
It IS so broad and deep that even without artificial improvement ocean 
steamers of 6,000 tons can usually reach Hankow, about 700 miles from 
the coast. In this stretch the windings are not particularly troublesome, 
and the current is negligible, for the river falls only an inch per mile. 
Although floods raise the river 40 or 50 feet at Hankow, they do not 
seriously hinder traffic. In fact, for these 700 miles, the advantages for 
navigation arc little inferior lo those of the Amazon, while the hinterland 
IS far superior. Above Hankow small steamers can go another 300 miles 
to Ichang, where the nvet is'stiU only 130 feet above sealevel. Then 
rapids intervene for 330 miles. Modern boats can indeed steam up them 
except at low water, but they arc troublesome. Nevertheless, so large 
IS the river, so excellent its direction, and so rich and populous the 
Szechuan hinterland that for hundreds of years Chinese coolies on the 
river bank have laboriously dragged junks up the rapids. The stream is 
agam easily navigable, higher up. 
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Every%vhcrc for nearly 2,000 miles the Yangtze Hows through a region 
full of industrious people. Hence its hinterland would be one of the 
best if only the people were not so poor. It contains more people than 
the entire svestern hemisphere. If ever these should become as prc^uctisc 
and prosperous as those in the Rhine and St. Lawrence hinterlands, ships 
might pass as frequently as at the Straits of Dover. The direcuon of the 
Yangtze is ideal, for the river runs through the heart of the most fertile 
part of China duectly toavard thn part of thn coast where the greatot 
cities are located and where trade is most active. The importance of the 
stream is increased by large na.rgable mburaries, the chief of which ,oin 
the main stream near Hankow, and by the Grand Canal, which connects 
the mouth of the" river with Tientsin and the great citio of the Hwang 
Valley. Contrast this with the slight navigation of Ac Indus “ 

its shallow channel and swift couise, and because it flows out of huge 
mountains into a desert. ...... 

Jt (4) An AppM of the mmopp, llVermay. In " 

■'sire and length the Mississippi River rs used far less than the S'- 
Rhine, and Yangtre. In tael, the tonnage “'"'f “ 
less than that of far smaller rivers such as the Elbe. Tim i *”["“‘"8 

and die heavie; traffic is downstream. Finally, the hinterland 
the most fertile parts of the United States. Tw-o of these 

Against these advantages sund s^etal "“Xj, „nihich are 
«e a very winding lower major’disadvantage, hosv- 

being overcome, although at gtea F j „b„t that the river lies at 
ever, still remains m '*'Y””"J'°affie and does not flow torvard the east- 
right angles to the mam lines of t markets for 

cm manufacturing districts “"‘'■^"Tinnietland If it flowed from St. 
the food and raw ma.erra Is o ijs .he food and raw ma- 

Louis to Bahimcire or Philadelphtt. > n^rl^ets of the eastern manu- 
terials of its rich hintetUnd •""'i" jt^ht carry fat more freight than 
facturing district and Europe. j, South 

any other inland waterw^- As Canal increases, the laloc 

America and the Orient by 'vay increase, but it docs not 

of the great riser as an atteo' ^ gt Usvrente, or Yangtze, 

yet show much evidence of nvahng the Rhine. 
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The Value of a Large Water Supply 

As people become more civilized, ihcrc is a steadily growing need of 
a large water supply for three mam uses: (1) domestic; (2) municipal; 
and (3) industrial. Among the domestic uses drinUng-watcr demands 
an average of about half a gallon per person each day. Cooking requires 
more, while washing and bathing demand many gallons. To this must 
be added the waier drunk by domestic animals, and that which is used for 
watering plants, gardens and lawns. 

The municipal uses include fire protection, public fountains and drink- 
ing places, street sprinkling, and the flushing of sewers. This amount 
varies from nothing in small vilkagcs to many gallons ppr person in large 
cities In the same way the water used for industrial purposes varies from 
nothing up to a quantity much larger than for the domestic and municipal 
purposes combined It includes the water used for engine boilers, for 
condensing steam, and for many special industrial purjioses like washing 
cloth and cleansing hides. 

For all these purposes together, an ordinary American city requires 
50 to 150 gallons of water per day for each person. In Nesv York the 
borough of Manhattan uses close to 200, but the residential borough of 
Queens uses only one third as much. Water is usually obtained so easily, 
by simply turning a faucet, that people do not realize its importance unless 
there IS a drought, such as occurred m Nctv England in 1911, or in a large 
part of the interior of the United States in 1934 and 1939. Then the lawns 
turn brown, baths have to be restricted, factories are shut down, hundreds 
of thousands of acres of crops dry up, cattle die of thirst, and farmers have 
to abandon their homes. 

What Kind of Water Supply Is Needed 

The quality of a water supply is as important as its quantity. Every 
up-to-date city employs skilled engineers not only to determine the best 
sources of water and the best means of protection against contamination, 
but also to construct purifying works if necessary and to test the water 
conunually for harmful impurities. The requisites of a good water supply 
are as follows; 

(1) Freedom from Mud. Mud is a comparatively common evil, but 
does little harm. The people of St Louis, for example, drink the muddy 
water of the Mississippi River. Now they filter it, but even before they 
had their great filtration plants, they found it wholesome. A little mud 
is harmful chiefly because it does not look attractive. This js the main 
reason why cities build settling basins where the water stands for hours and 
drops its load of silt. Sometimes, however, even a prolonged period of 
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quiet will not cause the finest day to settle, and some o£ the most whole- 
some water supplies are a little cloudy.- 

(2) Freedom from Taste and SmM. Water that has a disagreeable 
taste or especially a distinct smell is undesirable. Often, however, what 
people call a disagreeable taste means merely a taste different from that 
to which they are accustomed. A smell, however, is likely to be a sign 
that something is really wrong. Yet neither taste nor smell necessarily 
indicates that the water is unwholesome, as many people in praine towns 
are well aware. Nevertheless, since both arc disagreeable, and since either 
may indicate that the water is bad, cities go to great expense in order to 
get rid of them, cither by fitirauon or by chemical treatment. 

(3) Freedom from Chemical impimues. Some chemical impunues 
reveal themselves by their taste or smell. A large number, however, 
such as the lime vvhich causes hardness, do not make the water disagree- 
able, while some — such as iron— which produce both taste and smell, arc 
beneficial. Lime is by far the most harmful of the common chemical 
impurities of water and the hardest to get rid of. When hard water is 
used in boilers it causes the deposition of a hmy cake on the inside of the 
boiler and soon ruins it. In the same vv^y, in man's body, it may increase 
the susceptibility to rheumatism, goiter, gallstones, and other diseases. 
When hard water is used for washing « does not form a good lather, and 
special kinds of more expensive soap are needed. Yet such water may be 
sparkling and clear, without odor, and with an excellent taste. 

(■1) Freedom from Bacteria. This is by far the most important quality 
of a water supply. Water that u ideal m other respeas may contain the 
germs of typhoid fever, dysentery, and other diseases. The city of Niagara 
Falls formerly suffered greatly from typhoid because Buffalo discharges 
its sewage into Ijke Eric and Niapni Falls takes its water from the 
Niagara River vvhich flows from that lake. Even though water seems to 
have become perfectly clear and has no mud, taste, odor, or chemical 
impurities, disease germs may still hvc and do vast harm. Thanks to 
modern sanitation, however, typhoid foer is now almost unknown in 
progressive communities such as Buffalo, and the danger to Niagara Falls 
b past- In Europe the prevalence of typhoid germs in the water supply 
of many of the cities is one reason wl^ wine and beer are used so exten- 
sively. In practically all American cities, however, and in most of those 
of Europe the water supply is now so good that it can be drunk with 
safety. In Cliina, on the contrary, disease germs arc still abundant in the 
water, and ihc people almost univemlly drink tea. They have found by 
long experience th.n the best way lo get rid of bacteria is to boil the v\ aier. 
a lesson which people ought to rc i n eu dver when obliged to use doubtful 
supplies of water w here tjphoid and dysentery are common. 
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How a Water Supply is Procured and Distributed 

(1) Primiiire Methods. Tliesimplcst w-ay of getting a supply of water 
rs to dip It up by hand from 3 stream, spnng, or lake. In Oriental or 
tropical countries such as Persia, India, and Venezuela, one can any day 
see scores of iiomen ualking gracefully to the stream or the fountain with 
earthenware jars poised on their heads or shoulders. Elsewhere men with 
plump goatskin bags on ilteir backs or driving barret-shaped little donkey 
carts bring water from the muddy fiver and fill the big earthenware pots 
that stand in a shady corner of every courtyard. 

(2) Ordinary Wells. Among rural civilized people and among many 
who are only partly civilized, wells arc the most common source of water. 
This is because the soil and the sohd rock arc everywhere saturated with 
water below a certain depth. The varying level at which permanent water 
is found IS called the aater table. The water tabic is only a few inches 
below the surface in swamps. but generally several hundred feet in deserts. 
To be a success, a w’ell must penerrate beJow' the lowest level lo which this 
table falls m dry seasons. TTve chief diiBcuhy with wells is to raise the 
water to the surface. In backward places this is still done by hand with 
long ropes. In parts of tropical Mexico long lines of women come to the 
wells m the cool of the morning long before sunrise and wait their turn 
in order to pull up water from a depth of a hundred feet or more. Often, 
however, this work t$ done by )iot$es, oxen, or camels. In Mexico the 
well rope is sometimes fastened to the horns of an ox, or the saddle of a 
horse, where tc causes a great and unnecessary strain which soon kills the 
animals. These primitive methods, howewer, are fast being replaced by 
machinery. The simplest machine for drawing water is the hand pump, 
but pumps run by animal power, wind, or gasoline arc also largely used. 
The use of such pumps usually leads to the building of tanks or reservoirs, 
and thus makes it easy to have running water in the house at all times. 
This is a great advantage, for the easier it is to gel water the more likely 
people are to use u, not only for drinking and cooking, but also for bath- 
ing, washing, and fire protection. Moreover, such a water system is a 
great help m insuring purity. 

(3) Arsesian and Dris'en Wells. The use of machinery has made it 
possible to drill wells of great depth. Artesian wells are those in which 
the well penetrates to porous layers of rock lying between impervious 
clayey layers. The layers must be ulted sufficiently so that considerable 
areas of the porous layer arc exposed at the surface at a level above that 
of the bottom of the wcli. These areas receive rain which seeps slowly 
.along in the porous layer and filb it completely not only at the surface but 
also in ns deeper portions far away. When a well penetrates into this 
deeper portion, the pressure of the water all through the porous layer 
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causes the H’atcr to rise in the i«U. If the caliecting area \vhcrc the porous 
layer is exposed on the surf^e is high enough, the water flows out of the 
well, and even gushes upward. At Louisville, Ky^ the water, if un- 
hindered, spouts up 170 feet. One sudi well at LiUers in France has been 
flowing steadily for nearly SOO years. Artesian water from great depths 
is alivays warm. A w’cU ^050 feet deep at Charleston, S. C., for example, 
has a temperature of 87“ F. 

Artesian wells are especially important in dry regions such as the Sahara 
Desert, where they support many small oases. The French ha\c there 
tapped deep sources of water.dcnvcd from ram that foils many hundreds 
of miles assay. Kharga and other oases in the Libyan portion of the 
Sahara, svest of the losscr Nile, are supported by springs which are natural 
artesian svells. There the wind appears to base scoured deep depressions 
in the solid rock, and svatcr floss-s out ss here these reach an artesian layer. 

Drisen wells, which penetrate deep into the ground but do not strike 
water that rises, are also highly important in dry regions, since they gis-e 
a ss-atcr supply svhich does not dry up. They are expensive to operate, 
hosstver, since it costs a good deal to pump w-acer from great depths by 
means of gasoline or electricity. In the southwestern United States such 
wells are common, but they are much more feasible on cattle ranches, 
where only a small supply of water is needed, than on irrigated farms 
where a large supply is required. Moreover, the water from such wells it 
likely to contain a large percentage of dissolved minerals, which do harm 
to plants, animals, and man. 

(4) Ctty Water Syrtemt. The most complicated methods of obtaining 
and disu-diuting wafer are «npIo)cd in great cities. No matter what may 
be the source of the water, a city must have an extensive system of large 
water pipes or mains, and of minor pipes running to every street and 
house. Filfration plants arc also needed in many places, and a well- 
developed system of sewers is always planned in connection with the 
water system in every up-ic^datc city. Each city ought also to have a 
reservoir sufiicicntly large and located high enough so that in case of 
sudden demands such as firts or when the mains are broken, there will 
be enough water for the emergency. 

The sources of city water are various. Some cities like Pittsburgh 
pump water out of rivers and have to spend much money in purifying 
the water and in raising it high enough to supply the hilly parts of town. 
Others such as Chicago, get water from bkes close at hand, and have 
the same problem of purification and pumping, although the cost of pump- 
ing is slight because the city he* so close to lake level. In other cases, as 
may be seen at the Croton Dam near Croton, New York, the city spends 
an enormous sum in building great reservoirs for away among the hills. 
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The Ashokan Reservoir lies among the Catskill Mountains 85 miles from 
New York, and its water is brought to the city by a great aqueduct which 
goes under the Hudson River in a very deep tunnel. Although the first 
cost o£ such a reservoir and aqueduct is enormous, the later cost is slight. 
Litde expense is needed for maintenance, purification is unnecessary, since 
the reservoir is protected from contamination, and the water flows by 
gravity without being pumped. Some of New Y'ork’s skyscrapers, how- 
ever, are so high that for a long time they had to maintain their own 
pumping plants m order to raise the water to the upper stories. Now 
New York is reachmg out still further to obtain water from branches 
of the Delaware River. 

Boston in the same way has constructed the largest lake in Massa- 
chusetts in order to use the water of the Quabm branch of the Connecticut 
River. The water goes under the hills north of Worcester in one of the 
world’s great tunnels, 26 miles long. San Francisco has also driven a huge 
tunnel under peighboring hills (the Coast Range) in order to bring water 
from high mountain reservoirs along the Hetch Hetchy River. Los 
Angeles, being located In a region where there is a long dry season, has 
to bring its water much fanher than New York. It taps the Owens River 
on the east side of the Sierras at the foot of Mt. Whitney, and brings the 
water under the Sierra Nevada Mounuins tn a tunnel. This aqueduct, 
about 250 miles long, is the largest in the whole world, but Los Angeles 
wants still more water, and there has been talk of bringing it from a more 
distant source, the Colorado River. 

Ciues also get water from artesian and driven wells. Although London 
gets ICS supply chiefly from the rivers Thames and Lea, it likewise has a 
huge system of artesian wells driven into the undeilymg chalk. So numer- 
ous are these wells, and so great the demand of London for water, that 
the water table has been permanently lowered over a large a*rea. Before 
Brooklyn shared New York's water supply it Had a similar experience on 
a smaller scale. 

One of the most unusual methods of getting a water supply is that 
of Baku and Aden. Both nties are located in regions so dry that fresh 
water is very scarce. Hence the best method has been to piece out the 
meager supply with distilled sea water. This is inexpensive at Baku not 
only because of the abundance of oil, but because water from the distant 
foothills of the Caucasus Mountains has now been secured. At Aden, 
however, where coal must bebrou^t from a distance, the water supply 
IS unusually costly. Still more unusual is the method long employed at 
some of the nitrate ports on the desert coast of northern Chile There 
water was brought by steamer from a distance. If the steamer was late 
the price of water soared enormously. 
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Water as a Source of Power 

Water furnishes the cheapest kind of powr, provided it comes from 
streams that flow regularly at ail seasons and descend rapidly to provide 
a good “head.** The first OKt of water posver plants may be great, but 
afterward the expenses are slight. Three conditions arc favorable: (1) 
rugged relief, (2) lakes or other reservoirs, and (3) an abundant rainfall 
well distributed throughout the year. 

(1) Hoti' "Ragged Relief Fatvrt the Ute of M’aterpoiver^ In a rugged 
country the streams descend rapidly, thus furnishing a proper head of 
water. How important this is may be illustrated by comparing the 
Mississippi River in its upper and lower portions. The available power 
from the main stream of the river during its course of nearly a thousand 
miles in the great central plain, where it descends only 5 inches per mile, 
is only H7,000 horsepower. A smaller amount of water flowing a similar 
distance in the upper tributaries in regions of rugged rcLcf where it 
descends rapidly, is capable of furnishing 6,430,000 horsepower, or about 
43 times as much as in the plain. 

(2) Hou' La\es Favor the Use of Waterpower. Lakes arc also a great 

help in the development of waterpowxr. TTiey serve as reservoirs so that 
the volume of the rivers which flow' from therfi varies relatively little from 
scaton to season. For example, the Niagara River, coming from the huge 
reservoirs of the Great Lakes, carries only one-ihird more water at its 
highest than at its lowest level. The Potomac, with no lakes whatever, 
sometimes at flood seasons carnes 250 times as much water as m dry 
seasons. In July, 1911, a drought caused the lakeless Catawba River in the 
Carolinas to b«omc so low that 152 cotton mills shut down for lack of 
power, and 70,000 operatives w-erc thrown out of work. Such var'iations 
do so much harm that power companies have sppnt millions of dolbrs in 
creating artificial bkes b) means of dams on rivers such as the Connerti-^ 
cut and its tribuunes. | 

The presence of abundant vegetauon has somewhat the same c/Icctt 
as lakes in stcadjing the volume of rivers. Where the slopes are wcll j 
covered with \egnation, the rain docs not run ofTall at once, but is caught 
irr the rootlets and sod, so that it seeps out slowly in springs. This j$ one 
of the chief arguments for forest conservation. 

(5) How Abundant Rainfall Favon the Use of Waterpower. The 
value of abundant and regular rainfall in promoting the use of watcr- 
powxr may be ludged from a companson of Wiscotuin and Nevada. 
Although Wisconsin is only half as Urge as Nevada and less rugged, its 
heavier rainfall makes its potential waterpower several hundred times as 
great. In Washington, Oregon, and Idaho abundant rains on the vvrsc 
slopes of high mountains male that region capable of furnishing two 
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fifths of the waterpower of the United States. If all the waterpower there 
could be developed, it might furnish nearly 15,000,000 horsepower, that 
IS, more thin is obtained from the 15O,O00^X)0 tons of coal burned each year 
by the railroads. Already a good share of this power is ready for use, 
especially in the huge dams of the Grand Coulee and Bonneville along 
the Columbia River tn Washington. There the world's most massive and 
expensive dam, the Grand Oiulec, will furnish 2,700,000 horsepower when 
all Its capacitv is utilized, and it will also irngatc thousands of acres. This 
water, however, docs not come from the most rainy mountains, that is, 
the Coast Range, or even from the Cascades, but from farther east. Where 
the ram is heaviest, the streams arc so short and steep that it is hard to 
build reservoirs. 

(■1) How Seasonal Variations Hinder the Use o/ ll'alerpoifer. The 
chief disadvantage of the northwestern waterpower is that, although the 
rams fall heavily part of the year, they diminish greatly in summer. In 
the United States the irregularity of tl« rams reaches a maximum in the 
Southwest. The winter rains on many mountains in Utah, Arizona, and 
southern California would furnish abundant waterpower, but unless large 
reservoirs are possible it does not pay to build power plants because they 
would have to be idle during the long dry summer, and the industries 
dependent on them would be handicapped. Moreover, they might be 
ruined by the floods which are characteristic of such regions, where the 
bare slopes of the mountains have little vegetation to hold back the water 
in winter Some of these mountains, however, arc so high that much of 
their precipitation takes the form of snow. If this melts slowly ic acts 
like a reservoir, and hold* back the water until the warm dry season when 
It IS needed. Sometimes it melts rapidly and forms bad floods. In spite 
of these difficulties some of the largest waterpower plants, such as the 

I Roosevelt Dam in Arizona and Boulder Dam on the Colorado River be- 
tween Nevada and Anzona, arc found in the Southwest. This is partly 
because the dry climate makes it pay to build dams for irrigation as well 
as for power. 

J Boulder Dam holds back more water than any other in the whole 
world, 10,000,000 million gallons. Its nearest rivals arc the Fort Peck Dam 
on the Missouri River in Montana (6350,000 million) and Grand Coulee 
(3,130,000 milLon). Where the flow of rivers is fairly steady it is not 
necessary to hold back so much water. The great Dnieper Dam in south- 
ern Russia, which cost almost as much as Grand Coulee, is only 200 feet 
high, in contrast to the 727 of Boulder Dam, and holds back only 300,000 
miffion gallons of water. The Assuan Dam in Egypt, on the other hand, 
is of little Use for power because seasonal variations are so great that all 
the water is let out of the reservtMr at the time when the needs of irrigation 
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Why Glaciated Regions Have Abundant Waterpower 

(1) Fiillt and fhpids. The parts of the ^^o^ld which possess the most 
fuorable comhinacion of ruggetl relief, many lakes, and abundant rain- 
fall ha\c all been glaaatcd. As the great iceshects of the cold, stormy 
glacial period moved slowly forward from cool, stormy, elevated regions, 
they changed the topography in such a way as to improve it for water- 
power. Rivers were turned out of their courses so that they formed 
numerous falls and rapids, and great hollows were formed which arc now 
filled b)’ Jakes. Niagara Falls, llic most easily used and favorably located 
of the world's mam sources of waterpower, came into existence because 
ICC closed ihc ancient outlet of Lake Eric. The lake overflowed along a 
new course, and therefore tumbles over a chfl so that today Niagara Falls 
furnishes light and power to multitudes of people. TTie falls mighi 
furnish 3,000,000 horsepower, or nearly a sixth of all that is used in the 
United States, if the governments of the United States and Canada had 
not imposed restrictions m order to preserve the natural beauty of thr 
tremendous waterfall. 

In New England, Wisconsin, and similar regions the ancient glacicri 
did not cause such striking falls as at Niagara, but gave rise to many 
smaller ones, and to frequent rapids which can easily be dammed This 
has stimulated the growth of such industrial cities as Manchester, Nashua, 
Lowell, and Liwrence on the Merr'imac River; Holyoke, Springfield, and 
Hartford on the Connecticut; and a string of small cities on the lower 
Fox River in Wisconsin. 

^In mountainous regions the ancient glaciers deepened the valleys and 
steepened their walls so that ttihuiaty streams often enter the main valley 
in 3 scries of cascades svhcch can readily be utilized for powrr. In 
Switzerland and Norway, where glaciers persisted in many valleys for 
thousands of years after the rontmemal glacier had retreated, such falls 
are numerous, and are one reason (or (he preeminence of those countries 
m the use of waterpower. 

(2) Glacial lM\es. Over 90 per cent of all the lakes in the world arc 
due to ghciaiion. In some of them, such as the Great Lakes, the Finger 
Lakes of Central New \brk, and the famous lakes at the foot of ihc Alps 
in northern Italy, the glaciers dug out enormous hollows which were 
filled by water when theice melted. In others, such as hundrcils of lakes 
in New England, WiKonvin, Canada, and Russia, the ice bid dow n great 
masses of rock and sod called moraines, and these caused lakes by acting 
as dams. Wherever such lake regions have sufficient relief they afford 
^e conditions needed for the dcvclopmcijl of abundant waterpower, 
placial lakes, falls, and rapids, for example, helped early New England to 
xlevelop manufacturing industries. They are still a valuable asset although 
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coal is BOW a more unpoitant source of posvcr. In Sweden, Nons'ay, and j 
Finland, glacial streams play a still larger part in the industries, 

(3) Tie Value of IVaterfvtueria Su-itzerland. High mountains and 
gbciation together ivith competent people cause Sivitzerland to be one of 
the most advanced countries in the use of svacerpower. The power used 
by practically all the street railw-ays there and by the bulk of the mdustri?! 
enterprises comes from waterfalls. The railroads, too, depend mainly 
upon hydroelectric power derived from electricity generated by the streams 
that pour down from the tnountaios. TTie loom of the laccmaker and 
the machine of the watchmaker in the home arc also driven by hydro- 
electric energy. Much electrical energy goes into the barn and house of 
the peasant. Thus grain is threshed, butter is chutned, water is pumped, 
food for cattle is prepared, and the farmer is rebeved of some of his most 
arduous labor. Much of this is due to a wise policy of government regula- 
tion and assistance^ whereby the state retains the ownership of the water- 
power sites, but private enterprises arc encouraged. 

Increasing Use of Waterpower • 

In the past, many of the bejt waterpower sir« have been unavailable 
because located in mouatainous regions where the population is scanty, 
the rough ground affords little opportunity for iaciones and houses, and 
transportation is eapensne. At last, however, h)drc>electnc methods of 
transmhtiag power have so developed that nearly half of the possible 
waterpower of the United States has been developed. Not only is a 
transmission line in operation in southern California, but still 
longer lines arc planned or in operation. Engineers are considering the 
construction of a 7(X)-mile line in Africa from the Victoria Falls of the 
Zambezi to the mines at Johannesburg. Of still greater importance is 
the proposed superpower zone, a plan for linking together all the sources 
of power in the northeastern United States. 

No other waterpower site can hope to rival Niagara. The size of the 
"river, the sudden fall from a great height, the regularity of the rainfall, 
and the steadiness of the river because of the great reservoirs back of it 
arc ail advantages of the highest order, hforcover, the falls are located 
in a comparatively level region where transportation is easy and cheap, and 
where there is plenty of room to establish faaories and build houses. And 
finally, the falls arc in a district where the population is dense, energetic, 
and progressive, and which even without waterpower wouldbc one of the 
world's great manufacturing regions. 

The nearest rivals of Niagara arc both called Victoria Falls. One, the 
Zamberi, is more than iwncc as high as Nugara and carries an enormous 
volume of water. The other, on the River Iguassu on the boundary 
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between Brazil and Argentma, and only 16 miles from Parag:uay, is 215 
feet high and has a series of twenty &lls separated by islands just as 
Goat Island separates the American and Canadian Falls at Niagara. 
Neither of the two Victoria Falls has yet been used for waterpower because 
both are located m unfavorable climates far from manufacturing centers. 
^One of the most-discusscd power projects is run by the T.VA. or 
Tennessee Valley Authority. At Muscle Shoals the Tennessee River 
swings south into Alabama, ihc river drops 132 feet over a senes of rapids 
in a distance of 37 miles. In floods the nver has a volume of 500,000 cubic 
feet per second and does much damage. In dry summers it drops to only 
5,000 and the river is useless. In order to make the river useful the United 
States government began building a great power plant here during the 
first World War. For fifteen years after the war a great political battle 
raged around this dam between advocates and opponents of the policy 
of having the government run the power pbnt. Finally in 1933 a policy 
of government operation was established. Seven large dams have been 
built for the threefold purpose of making the Tennessee River navigable, 
preventing Roods, and providing electric pow'er. About a million horse- 
power are available, and many farmers and viUage people are using elec- 
tricity as never before. 

Local Geography of Inland Waters 

The local geography of inland waters can be observed everywhere, for 
even in the driest deserts ram sometimes falls. One of the first things 
to note is the location of rivers, brooks, springs, swamps, ponds, and 
lakes, and the effect which each of them has upon human occupance of 
the land. Railroads and factories may be located near rivers both because 
the land is level and because the river affords a means of transportation 
and an easy way of getting nd of waste water. The land near a brook 
may remain unoccupied long after the surrounding land has been built 
up. This may be because n is swampy, or low, or badly drained, or merely 
because it would be expensive to restrain the brook in time of flood. In 
other places the beauty of a brook, river, pond, or lake is the reason for 
building pleasant houses, either for summer use, or as permanent homes. 
A most interesting study can be made of the kinds of river banks or lake 
shores that attract different types of people for residence, for recreation, 
or for business of various kinds. Farks and parkways tend to be laid out 
along waterways, and owe much of their beauty to them. Some streets 
of many cities are subject to floodmg during rains, and some sections of 
a aCy or viiiage are m danger of having cheir ceifars flooded Such facts 
are both interesting and important as parts of a study of local geography. 
So, too, IS the effect of bodies of water on the locauon and windings of 
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roads The “ 5^ l^ve bottlenecks where a broad 

a road, ““y of an old bridge which it has not yet 

W Sfto replace. StiU more imponant is a stud, of the local water 



supply, mere SsTtJrpurifiedfXmmd a“vrhal 

no matter whether „wage, and its relation to the pollu- 


QUESnONS, E.XERCBES, AND PROBLEMS 

I Discuss the telmon uf 'wJm Hnch Ilndiy, Pott 

P«ki M.i«; US's?"'',' ±X= taponauti To »!.« usa » the wnm ,0. .a 
hasc helrcsl » uokc ikesc rftc= ”P“ 
each place? 


278 


THE use OF INLAND WATERS 


2 Give reasons why New England rivets are more or less useful for eiihcr power 
or navagation than the rivers o( the Carolinas and Georgia. 

3 Try to find out from a relief map and a rainfall wap what are the prospects 
of getting enough waterpower to run factones in New Zealand Find out other 
condiuons which may cause industry to develop 

4 'North Italy has undergone an industrial revolution during the last century.” 
To what extent is this developmeni due to inland uatersl 

5 What connection can you sec belween a map of cotton mills (A277) and 
inland waters’ How important is it^ 
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MAN’S RELATION TO SOIL AND MINERALS 


CHAPTER Xin 

SOIL AND THE FARMER 

Poor Soil and Poverty versus Rich Soil and Prosperity 

In the middle of Penns>Kania, close to Pennsjhama State College, a 
little trace 13 miles long and 2 or 3 miles wide lUujtratcs the effect of the 
soil. It lies in the Nittany Valley at the loutheattern base of the steep 
slope, or escarpment, up nluch one must climb to reach the Allegheny 
Plateau. The Barrens, as it is called, svas largely occupied by farms in 
the early days when the country was first setded. Little by little, how* 
ever, the farmers became poor and turned toother occupations. Gradually 
the farms and finally even the villages were abandoned. Today the whole 
tract » almost uninhabited and is covered with a poor kind of timber. 
Outside the Barrens, the farms have a prosperous comfortable look, and 
there are many dairy cattle. The fatmbnd is cleared and Improved more 
fuliy than in ail except five or six of the more urban counties of Pennsyl- 
vania. The yield of crops per acre is generally greater than that in 
Pennsyls-ania as a whole, ^^'hen one dmes from this pleasant, wcll- 
populaicd region into the wooded, uninhabited Barrens, it is almost hkc 
going into another country. The difference is due almost entirely to the 
soil. The Barrens have on infertile soil derived from a poor sandstone. A 
few years of cultivation eshaust it. Therefore the early sciilements could 
not survive. The rest of the Nittany Valley has a rich soil derised from 
•bmestone and capable of producing good crops decade after decade. 

A similar contrast is seen between the best and vsurst soils even in a 
state such as Iowa, where most of the soil is excellent. In eleven counties 
with unusuallv gocxl soil a farm of sdndard lire, 160 acres, yicldi an in- 
come about two third* greater than in eleven countJa where the relief 
of the land is similar but the sctI is poor. In the counties with the better 
soil the percenuge of farmers who own trucks and tractors and have 
bathrooms, radios, and other conveniences in their houses is much greater 
than in the others. In the counties of good toil the local stores arc larger, 
2 » 
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ihc a\crage person buys more, a brger percentage of the young people go 
to high school and college, and in general the standard of lising in the 
villages as well as on the farms is higher. All over the world ditTerenccs 
of this same sort accompany dilTcrcnces in the soil. 

The Relation Between Soil and Plants 

Living beings depend upon the soil for existence, the plants directly, 
and animals and man indirectly. Therefore the poets are right when 
they speak of the earth as the mother of all things. To suppose, however, 
that the soil supplies the main food of plants is a mistake. It supplies 
only 3 to 7 per cent of the dry weight of plants. The rest consists of 
carbon, oxygen, and hydrogen, denved from water and from the c:irbon 
dioxide of the air. The sod, however, is the agent through which water 
must usually pass in order to reach the plants. Jt also serves to support 
their roots and hold them upright. 

Thus the funaions of the sod may be summed up as follows: (1) to 
act as a physical support of vegmtion. (2) to serve as a medium for storing 
water and bringing it into contact with the roots, and (3) to supply a small 
but essential percentage of the materials which are converted into plant 
food by means of light. This small percentage is absolutely essential. 
In a certain way it bears to the mam elements a rebiion analogous to (hac 
of salts, acids, and vitamins to the carbohydrates, fats, and proteins which 
form most of the food of man. Tlie various chemical elements derived 
from soil, air, and w-ater are not exactly pbnt foods when first absorbed 
by the plants. Before they can nourish the plant they must pass through 
the chlorophyll cells and be changed into starch, sugar, proteins, fats, and 
other substances like those svhich nourish animals. They cannot do this 
unless the chemicals of the sod as well as the air arc present. 

Because the sod is so necessary for the formation of chlorophyll, and 
thus for all growth, the sod becomes a great human problem, insolving 
an expense of hundreds of mdlions of dollars each year. Although water 
and carbon dioxide supply mosl of the bidk of plants they create no such 
problem because there is no danger of exhausting the supply. The nec- 
essary chemicals of the soil, on the other hand, can be rapidly exhausted. 
Each year we put back only part of the fenilixlng elements that we take 
away, so that year by y ear the soil becomes less fertile and the earth poorer. 
Some day vve shall realize that among the things that man wastes or 
destroys none is more important than the common soil beneath our feet. 
How Soil is Formed 

(1) Mechanical Agents. All tcdl is derived from rocks by means of 
mechanical, chemical, and organic processes. The mechanical processes 
consist of breaking rock into smaU fragments in the following ways; 
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(I) rocks arc heated by the sun and cooled by wind and rain, they 

alterna tely expand and contract. This causes them to crack like a piece 
of glass in hot water, although not so \iolently. The Sphinx m Egypt 
has been chipped in this way. (2) The rocks are also broken by mo\e- 
ments of the earth's crust. The largest movements are earthquakes. 
Still other cracks are formed t>ccause rocks contract while cooling and 
hence split a little and then settle downward. Even where the rocks ap- 
pear solid their upper parts arc broken by innumerable cracks. (3) Into 
cracks formed in any of these ways rainwater percolates sooner or later. IE 
it freezes, it expands and thus pushes open the cracks a tiny bit and forms 
new ones. When it melts, the water settles into the enlarged openings. 
Ilien, if it freezes again, they are enlarged still more. (4) Where small 
particles of rock he on the surface, running water, waves, and winds move 
them and grind them still finer. At the same time the removal of the soil 
b'y th«e agencies exposes new rock. On Cape Cod, for example, and m 
deserts, the wind someumes carries loose sand with such violence that 
svindows become etched and people cannot set through them. 

(2) CAemtfoi jigentt. The cracks formed by mechanical agents make 
it easy far chemical agencies to convert the rock into soil. The waiter that 
percolates into the ground is sure to contain impurities. From the air it 
gathers some of the carbon dioxide given off by volcanoes, by animals 
when they breathe, and by decaying vegetation. On the surface of the 
ground it seeps smong totung leaves, roots, and other organic matter, 
and dissolves humic acid, ammonia, and other chemicals. Thus the water 
becomes a weak chemical soluuon, usually aod, and is able to dissolve 
some minerals and weaken others. 

The air itself, especially when moivt, produces similar results. The 
water, oxygen, carEwn dioxide, ammonia, and other substances which the 
air Contains in minute quantities cause decay. The process is like the 
rusting or oxidizing of iron, which sometimes goes on so rapidly that a 
bright blade may become red when left out of doors ov emighc. Oxidation 
is the commonest method by which rocks are converted into soil. The 
red, yellow, or brown coating on the outside of rocks is the result of 
Oxidation. 

(3) Organic Agents. Anything which helps to expose bits of rock 
to the attack of air or water helps to make soil. (1) A lichen helps when 
it attaches itself to the side of a bare, sohd rock. The higher plants help 
vvhen they send rootlets into cracks. As the roots grow the cracks are 
forced open. (2) Animats such as woodAucks and prairie dogs expose 
biu of rocks to the air when they dig their burrows. The patient an» 
in the same vvav' bring up inntinjerabje tiny bits of rock and place them 
within reach of sun and rain. An^eworms get their food by eating the 
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fine soil. In flic process ol dj^cMion they ukc ow ihc decaying organic 
matter, while the soil passes through them and is subjected to chemical 
action. 

IE all the soil of a gnert region were swept into the ocean the mechani- 
cal, chemical, and organic processes here described ssould in time break 
up the exposed rocks and forni a new coser of SQil, but it would take hun- 
dreds of thousands of jears. 

Texture of Soils 

(1) Graiflly Soili. Tlie value of soils varies greatly according to their 
texture. Graselly soils, such as arc formed by sssnftly running water arc 
too coarse for most kinds of plants. They allow air and water to penetrate 
freely to the roots, but do not retain the water, and the crops arc likely to 
dry up. Aforeoter, although the roofs can finti their tsay easily among 
the particles, the soil does not furnish soluble themiMls in sufficient quan- 
uties. Graselly soil is also hard to plow and culiisate because of the 
stones. When .x flood In the Mnmi Riler spread four or fise inches of 
gravel o\er some of the farms m Ohio the farmers were completely dis- 
couraged at first. Tlien they went to work with tip carts and laboriously 
cleared off the grasel acre by acre. 

(2) Sandy Soil/. Sand, which usually consists largely of quartz grains, 
has similar disadsantages. It is, indeed, easy to plow and culdsate, but 
It furnishes little noutishing material for plants, and the water runs 
through It quickly. In the sandy “pine batrens“ of Carolina, Georgia, and 
Florida the water escapes so fast that only hardy trees and grasses can 
grow, and farms are' scarce. In Florida the orange grower must each 
year gise his groscs tons and inns of (ertilirer, because the sand in sshich 
the orange trees grow contains such small supplies of the essential 
chemicals. 

(3) C/ayey Soil/. Chy has the opposite faults from sand and grasel. 
It is so sticky and compact that plowing is difficult. Only strong types of 
plants, such as grasses, c.xn send ibeir roots into h. The well-digger dreads 
■■hardpan," as he calls a layer of clay, almost as much as solid rock. In 
Chinese Turkestan certain streams used for irrigation bring down large 
quantities of clay and spread it on the fields to a depth of two or three 
inches m a single season. \Vhcn the clay dries it forms a solid cake so 
hard that it must be left two or three years before it can be cultivated. 

(•1) Loamy Soils. The best sods consist of hasn, a mixture of sand, silt 
(very fine sand), and clay. Some sand is desirable to make a soil friable 
so that ii IS easily broken up by the plow or hoc, and easily penetrated by 
roots. Sik IS desirable for the same reason, and tiecausc its particles arc 
so small that they can readily be weathered into clay, thus providing fresh 
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chemicals in soluble form. Both sand and silt, be it noted, are genuine 
rocks in spite of their size, and are of bo immediate use as plant food. 
The food all comes from clay, which is rock that has been oxidized and 
otherwise altered so that parts of it are soluble. Only these soluble parts 
e«r get into plants. Thus some clay is essential. 

Transported Soils 

U'Ay They are Generally More Fertile Than Residual Soils. The 
character of a soil depends partly on the degree to which soils from vari- 
ous sources hase been mixed, so that all the necessary chemical elements 
are present. Soils that have not been moved from their place of origin 
are called residual, because they reside, as it were, where thcy~were first 
formed. Residual soils derived from quartz rocks, such as quartzite or 
sandstone, are hkcly to be so sandy and poor that farmers can scarcely 
make a hving. The residual soil derived from dark heavy lavas, or from 
limestone, on the other hand, is generally rich in essential chemicals, but 
often has the disadvantage of being clayey and sticky. Sometimes in wet 
weather the horses can scarcely pull the plows and the plowman’s boots 
are almost dragged from his feet, or a traaor bogs down. If fine sand is 
mixed with such soils they form loams which are soft, pliable, easily 
worked, and highly fertJe. 

Fortunately a large portion of the earth’s soil does not remain where 
it was formed. It it carried by running water, glaciers, or wind and 
mingled with other soils. Thus sand and clay are brought together and 
form loams. A soil that is poor m one essential ingredient is mixed with 
a soil that is rich in that respect. Hence transported soils are on the whole 
much better than residual soils. They are found as a rule in plains and 
lowlands while residual soils prevail in highlands. That is one reason 
why plains arc more prosperous than mountains. 

Alluvial Soils. The most valuable transported soils are found in the 
alluvial deposits laid down by rivers and other streams. At their best 
such soils are derived from so many sources that all the necessary chemi- 
cal elements arc well represented. They also consist of a vveli-proponioned 
mixture of sand, silt, and day, but are free from siones. In additian to 
this they have two qualities which we shall discuss in a moment, namely, 
sufficient humus and sufficient maturity but not old age. Therefore it is 
not surprising that the world's densest population is found on great allu- 
'lal plains, sueff as those of China. India, Egypt. *he Rhine V'alley, and 
our own Mississippi. Repons that were recently parts of the floor of the 
sea or of lakes share these good qualities, as in Denmark, the Nether- • 
lands, and the old lake bed of the Red River region in Minnesota and 
North Dakota. 
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How Transportation fay Glaciers Improves the Soil 

Glaciers, as well as rivers, may deposit good soil. One of the most 
characteristic acuons of iccshccts is that they scour off the hilltops and 
deposit the matenals thus obtamed at other points which may be far 
away. This “drift” material, as it is called, consists of fine soil mingled 
with boulders. It often is deposited in low places and tends to fill up the 
hollows. The transported soil thus formed is improved by the mixture 
of materials from one region with those from another. This is especially 
true where drift from a limestone area is brought into a region of sand- 
stone. The following table, prepared by Professor R. H. Whitbech, 
shows the difference between the average yield per acre of crops in the 
small “driftless” part of Wisconsin and in adjacent counues where the ice- 
sheet did Its work. 


Average NmiBER of Busbeis fek Acu 


1 


1 

1 Potatoes 

Dnftleu counties 



76 0 

Glaciated counties 

1 *5 3 ! 

»1.3 

107 0 


In every case the glaciated soil yields a larger return. The reason is 
that the dnfcless areas have a poor sandy residual soil, w hereas the glaciers 
fertilized the adjacent counues by large quantmes of drift from limestone 
areas. It is as if the farmers bad brought lime for ferulizer. The pres- 
ence of such fertilizers is worth millions of dollars to many glaciated 
regions. Professor Whitbeck esumates that Wisconsin benefits thereby 
to the extent of at least 150,000,000 per year. Because of this extra income 
Wisconsin has better roads, better schools, and a better university than 
tTOuld be possible otherwise. 

In regions such as eastern Canada and Finland, however, the glaciers 
in many secuons scraped away the good soil, leaving only bate rock. 
Where the material thus scraped up has been deposited, it is often so full 
of stones as to be of htde use for &nmng. 

Humus and Soil Nitrates 

No matter how excellent the texture of a soil may be, or how diverse 
the sources from which it comes, a sod is useless unless it ^ntains nitrates. 
These compounds of nitrogen are absolutely essential to the formation of 
protopbsm, which is the basic material of all life. They are formed by 
. combining atmospheric tiitrogea with oxygen, hydrogen, and some ele- 
ment such as sodium or potassium. No animal can make this combina- 
tion for Itself, and most plants cannot do it. The chief makers of nitrates 
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are certain forms of bacteria which live in the soil. Until they have done 
their work no higher plants can live. .This is one reason why a newly 
cut bank often remains without vegetation for years. After the top 
layer of the soil has obtained a little nitrate from nitrogen-fixmg bacteria, 
the process of supplying nitrate is hastened by other bacteria which live 
on the roots of plants. The most active of these form nodules on the roots 
of clover, beans, and other members of the legume family. For this rea- 
son legumes are often raised as fertilizer and plowed under' to help other 
crops. Inasmuch as all plants contain nitrates, the addition of dead plant 
material helps to build up a soj. The material thus added is called humus. 
Alluvial plains of rivers owe part of their fertility to the fact that usually 
the flooding of the streams causes grasses, reeds, and other vegetation to 
be buried in mud, thus adding humus to the well-mixed soil brought down 
from higher levels. 

Movement of Materials within the SoU 

Soil Profiies. While a soil is decaying on top of the original rock, or is 
being built up by water, ice, or wind, it by no means remains the same 
for century after centur)’. On the contrary, it grows elder in stages some- 
what like those of youth, roaiurit)', and old age in living creatures. Pan 
of the process of aging consists of the movement of materials up and down 
within the soil itself. In this way a typical soil in regions of moderate 
rainfall acquires three parts. One, the so^illed A horizon, is the upper 
la>er which contains humus aod is the most essential part so far as the 
growth of plants is concerned. It may be of any thickness from an inch 
to a foot or more. Below it comes the B horizon, which docs not contain 
humus and is therefore of a lighter color than the A horizon. As rain- 
water soaks down through this layer it dissolves some of the chemicals 
nhich have been set free by ucathering, and carries them domiward. It 
also often carries down some of the finest clay. These materials ordinarily 
do not go very far. At a depth of a foot or two they begin to be deposited. 
This gives rise to a third horizon of still a different color, caUed the sub- 
soil. The materials in this horizon have not been su^ciendy oxidized to 
be good for the immediate use of plants, but if plowed up and exposed 
to the air, they soon become useful. This is one reason why deep plowing 
is valuable, especially in poor st^. 

Climate and Soil 

Soils of Different Aget. In the long nm the quality of a soil depends 
on its age and the climate under which it has developed even more than 
upon the original rocks from which it came. AU very old soils in any 
given climate are much alike, no matter what their origin. They have 
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decayed so much that everything which can become soluble, even though 
very slowly, has been washed away. Thus old soils may become so com- 
pletely leached that they arc mere skeletons. They often take the form of 
extremely fine, deep, and sticky clay, which becomes very hard and 
stiff when dry, but someumes they are almost granular hke sugar. Such 
old sods are exceedingly poor for crops, although even the oldest support 
some sort of \cgetauon, espeaally grass. They sometimes have a depth 
of 20 or even 50 feet, hut the lower parts arc not ycc old. Very young soils 
are not much better than old soils. They are shallow, coarse, and full of 
fragments of unchanged rock. Only a smaU part has yet been converted 
into real clay, and thus become fine enough to yield up the chemical 
elements needed by plants. Then, loo, such soils are usually deficient in 
humus. One can judge how poor they are by looking at the vegetation 
in almost any gravel pit, or even in places where the turf has been 
skinned off. 

Between the young and the old stages there must evidently be a 
mature stage. In this the sod is fairly deep; it contains at least a inoderate 
amount of clay, but also some coarser material in the form of sand. TbU 
makes it more friable than old soil, but more retentive of water than 
coarse young sod. h has decayed enough to allow the plant foods to be 
avadable, but not so much that they have been almost leached out. Thus 
maturity is the stage of a sod best fitted to agriculture. Of course any sod 
can be improved by being plowed up and ferubzed, but in a well-drained 
and well aerated mature soil this is far easier than in either a coarse young 
sod or a clayey old soil. 

The Effect of Cltmate on Weathering. Weathering, like practically all 
chemical processes, is greatly accelerated by heat as well as by moisture. 
When soil is frozen, chemical changes almost cease. At temperatures 
near 90°, on lhc"other hand, the weathering processes arc greatly acceler- 
ated, especially if moisture is abundant. Moreover, at low temperatures 
plants arc scarce, so that the water in the soil is comparatively free from 
acids and other chemicals. At high temperatures, on the contrary, there 
IS almost invariably much vegetation which decays quickly so that the 
water is strongly charged wiih chemicals. Such conditions greatly acceler- 
ate weathering, so that in mmst regions the sod may grow old a hundred 
times as fast as in very cold regions where frost prevails a large part of the 
year. Hence, even if all soils were of the same age in years, we should 
expect them to change gradually fram young types in high, cold latitudes 
to old types m. low latitudes. 

A Soil Section from North to South. The geographical distribution of 
sods agrees with what we should expect from the preceding paragraphs. 
In general they are young, pale, shallow, coarse, and of poor quahty in 
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the far north, as appears in Plate I at the end of this book. The worst of 
such soils arc found in the tundra where the only vegetation is lichens 
with some grass and flowering plants, but no trees. They become better 
in the podzols, or light<olored soils of the northern forests, but are still 
quite poor. Parther south, on the cast side of North America, let us say, 
s\e reach the belt of mixed forests where conifers and broad-leaved decidu- 
ous trees are mingled (A36J). There the higher temperature and more 
varied vegetation tend to produce browner soils which arc fairly mature 
and hence reasonably fertile. Of course the soils here, as everywhere, vary 
greatly according to a great vaneiy of non<hmaftc conditions, including 
the nature of the underlying rock, glaciation, volcanic activity, uplift 
from under the sea, and deposition in floodplains. Keveriheless on an 
average, the humid brovvncrihs, as these soils arc called m Plate I, arc 
mature and fairly fertile, and better than those m cither cooler or warmer 
regions. They provide one of the many advantages which make the 
middle latitudes the best pans of the world. 

Farther tow'ard the equator the soils on an average become older and 
more leached. They tend to assume yellow and red colors, Plate I. The 
warm weather causes these rederths and yellowerihs to decay so rapidly 
that in many places they have passed the most favorable condition of 
maturity and are on the down grade. This means that they are too clay ey, 
and so leached that they have lost much of their plant food. Finally, the 
soils of equatorial regions are largely laieruic. True laterues arc very old 
soils from which pracucally all the soluble marerial has been leached. 
They are red, very deep, and practically useless for agriculture. These 
'Cry old soils in low lautudcs have the same practical effect as very young 
soils in high latitudes. 

The Importitfice of Soils in Loiv Lctitudes. The character of the soil 
is more important in low latitudes than anywhere else. In high latitudes 
the poor quality of young soils makes little difTcrence because tlie climate 
is too cool for agriculture. In middle latitudes, eien though there are 
many poor soib the tendency is toward maturity and fertility. In lower 
latitudes, howev er, the cliinauc conditions which foster a luxuriant growth 
of vegetation also foster poor, leached soils. For this reason any condi- 
tions which lead to younger soils arc advantages. The best of such soils 
arc derived from recent volcanic eruptions, /ava is the most hmeuf 
example of this. That island, only about die size of Iowa, is able to sup- 
port more than -10 million people because it is largely covered with recent 
'olcanic material which under the influence of the tropical climate soon 
forms mature and very rich soil Kcitflibonng islands, such as Borneo 
and New Guinea, cannot support nearly so many people because their 
soil is older. Many of die West Indies also have large areas of volcanic 
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soil, as do the Hawaiian Idatids. This mahes ihetn among the best of 
tropical coijntnes. 

Residual soils on slopes of the correct steepness furnish another tropical 
type which is mature and fertile in spite of the warm climate. On such 
slopes the topsoil js gradually washed away, and thus the underlying soil 
IS exposed before it is too oli If the slope is too steep, as in mountains, 
the soil may be washed away before it is mature, but in any given region 
some slopes are just steep enough so that their soil has the right degree 



of maturity. This is very important, as an American in Brazil found to 
his cost. He saw large level areas of the old plateau untilled and covered 
only with grass where poor cattle were grazing. He also saw that the 
Brazilians were cultivating the sloping sides of the valleys and even mak- 
ing terraces there. “How stujMd,” he said. “I will show these foolish 
Brazilians how an American docs things on a big scale with good tools ” 
So he hired some flat land, brought American machinery, and plowed 
up a big piece. But his corn crop was very poor. He tried again with no 
better success. Then he discovered that the old, deep, latermc soil on the 
level uplands can be made fertile only with great expenditure for feruhzer 
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and cultivation, whereas the mature soil on the slopes will produce good 
crops. For this reason coffee and v-arious other Uopical plantation prod- 
ucts are almost invariably grown on slopes. The tropical'people do not 
Uow why they do this, but they know that coffee planted there gTo^^•s 
' far better than on the level uplands or in the valley bottoms. 

The alluvial deposits of valley bottoms and the coastal plains along 
coasts that have been recently uplifted also provide good mature soib m 
tropical regions. The valley dcposiu are usually derived from mountains 
where the slopes are so steep that the sod ts washed away while still young. 
If It has a chance to weather properly, with periods of moisture alternat- 
ing with those of dryness which allow the entrance of air into the pores 
of the soil, it soon forms rich sod. A great many tropical vaUey bottorns, 
however, suffer because they arc waicrloggcd much of the time, or else 
flooded by heavy seasonal rams. This is true of vast areas along the 
Amazon and on the coasts of New Guinea and Borneo. There the land 
is so flat that it is doubtful whether it can ever be drained in such a way 
as to allow the soil to become properly aerated. This has much to do 
with the backwardness of such regions. Sediments at the bottom of the 
sea also have no chance to be oxidized and turn into mature soil. When 
they are uplifted, however, they soon become mature tmder the mfluence 
of the uopical climate. Hence within the uop^ the coastal sods are 
often quite fertile. This condmon, together wi^ ease of 
b, w,Mr, hdps to ozphtn why motto! tho wotid’s topr it “ P>»“; 
Siont the teeeoast. From aU th» tt appeal that, =>=^785 ”™ 
areas within the tropics ace greatly hampcird by poor soi , 
such as volcanic regions, slopes dtat are ne.ther too „ 

weUKlrained yonn| plams in valley bottoms or along 
good soil. Hence the great major.., o! mop, cal popk 

Gnb^ram qmrspa’imly'wnt^^^ 

rm 7 Scr“rnfso&a. the mlcin^ 
parts has hem svashed out. although "Zum “fa” W.ca.r, 

n. syllable “al" in d.e word pedalfer ,e 

d.e Uun word for iron which ^rwn 

mdlmr„re:dCa”*“-y“^ 

the cast sides of the continents, but not u-nce the sods are more 

die east sides are everywhere "f l‘!;'„:;e from the 

or less leached. The pedocals get the last sjUaDic oi 
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word fj/cium. The syllable “ped" comes Irom the Greek word meaning 
ground, which we find in such words as p^ifimcnt. llicy arc soils that 
base been formed m climates so dry that the calcium is not washed out 
of the upper soil This is a good thing up to a certain {wine, but re may he 
accompanied by two disadsantages. One is that m dry regions vegetation 
IS not abundant and hence the clunccs to accumulafc humus are small. 
The other is that, where the sod is ttw dry, the water docs not flow away 
underground, but comes up ogam to the surface and there evaporates 
into the air. The result is that the lime and other materials which it dis- 
sohes arc not earned away, but are left near the surhee in a caJ>c known 
as hardpan which makes it diflicuU to cultivate the sod. 

CraJ/hn/} Soils ami a Crost-jecnon from Vast to Jl’a/t. In middle lati- 
tudes a cross-section from cast to west slmws that the sod improves as one 
goes from die scacoast inland. T hen a dctciioraiion ensues m the and 
regions of the interior and on the west coast. This is especially clear in 
the United States. Tlic best sods of the Cast ate found in the mature 
humid brownerths of places such as rennsyhania (Plate I). Farther 
west, however, in the prairies of Illinois and Iowa, these change into better 
and darker sods known as prairyetths. These are almost black and tbe 
black part is often a foot thick. In the early day s the settlers first took up 
farms close to the rivets There they had the advantage of being among 
trees and near running water, but the soil is of the brown forest type like 
that farther east. The settlers soon discovered that the darker sod back 
from the rivers on the open grasviands was much more desirable. It wa* 
harder to get water and wood there, but the sod gave much larger yields. 
In fact the situation was just the opposite of what we have seen m Brazil, 
for the level interfluves or spaces between the streams arc the best, not the 
worst. The difference lies m the fact that in true prairie regions m middle 
latitudes the winters arc cool enough, the ghfial sods young enough, and 
the amount of leaching so slight tlut the richness of the sod still remains, 
instead of being washed away, as in Brazil. One of the mam difTerenecs 
between the sods of forests and grasslands lies m the fact that grass has a 
far larger proportion of roots than trees have, and the grass roots arc 
short-lived. Dig into a piece of turf, and see how closely the upper sod 
IS peked with roots Then dig a bit in the woods and sec how much 
more scarce the roots arc. Bear in mind, loo, that many grasses arc 
annuals, and even the perennials are by no means so long-lived as trees. 
The result is that innumerable grass roots die each year in the grassland, 
but not in the foreit. The cooIucm of die climate and the moderate rain- 
fall allow the grass roots to remaia in the soil and farm humus. More- 
over, since the grasslands arc drier than the forests, more lime remains 
in the sod. Thus we get our rich praine sods. 
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terial plant diseases. \Vise farmers find that a \-3ricty of crops is as 
saluablc in peace as in war. 

(2) vsE OF FEXTiuzEUs. The ttsc of fertilizers is as important as the 
rotation of crops in preserving the fertflicy of the soil. The southern 
firmer who raises cattle and hogs as well as corn and cotton can do this 
without great evpense. The seed from his cotton, after the od has been 
extracted, makes good food for cattle, and corn is the best of food for pigs 
and hens. Thus much of the nutriment taken from the soil by the crops 
can be returned in the form of manure. The Chinese not only return to 
the soil all the waste products of animals, but also human waste and sew 
age which sve permit to pollute otir risers and harbors. Bj such means 
they have maintained high fertility for thousands of years. Inevitably, 
however, if some of the products of a farm are sold and arc consumed 
elsewhere, there is some loss of fertility each year, even though there is a 
wise rotation of crops and many animafs arc raised. If this loss is more 
mpid than the freeing of new materials through the weathering of the 
oil, as is often the ase, the soil becomes steadily poorer unless artificial 
srtilizers are employed. 



292 


SOIL AND THE FARMER 


devote the whole of a gi\ cn area to a single crop at any git en lime. ^Vhen 
the crop is reaped, it is carried away and consumed somewhere rise. 
Thus there is a great dram tin the soiL For example, many early s«tler$ 
Oil the great plains of our central and sscstern states wanted to get rich as 
quickly as possible. Accordingly, they planted wheat year after year, seU- 
mg the grain and burning the straw. Thus they returned practically 
nothing to the soil .\t first the crops were abundant, but soon the soil 
began to shows signs of e.xhaustion, the crops fell off, and the value of 
the farms declined. The settlers forgot that one of their duties « as to see 
that the fields were passed on lo their descendants in good condition. In 
the southern states many farmers have injured their lands by constantly 
planting tobacco, which speeddy exhausts the potash of the soil, or cotton, 
which does the same thing more slowly. These crops bring good prices 
and are an easy way of getting ready money, but such one-crop farming, 
which sells the fertility of the sod along with the crop, Is bke killing the 
goose that lays the golden eggs. 

^ Wise Ust of the Soil. (I) dotation or caors. The wise farmer lessens 
this dram on the soil in two w'ays: (1) by xoution of crops, and (2) by 
using fertilizers. Roution of crops means that the farmer plants dilTerenl 
crops from year to year, so that on a gisen area the same elements are not 
constantly required in brge amounts. It is called rotation because after 
a few years the same series of crops is plamed over apin. In planning 
a rotation the object is not only to use crops which do not require the 
Same food, but to include some, such as buckwheat and clover, which can 
be plowed under to serve ax fertilizer. For instance, beets need a great 
deal of potash, while wheat in proportiori to its bulk requires only half 
as much, but needs nearly twice as much nitrogen. Clover, and peas, on 
the other hand, do not require much nitrogen from the soil. Indeed 
their bacteria actually take nitrogen from the air and give it to the sod. 
Hence beets, wheat, and peas would make a proper rotation. 

The rotation of crops has still another \alue, as the people who raise 
cotton found out in the early part of the first World War. As England 
prevented the shipment of conon lo Germany and Austria, the market 
for the crop was restricted and the price fell very low. As the farmers 
had no other important crop to sell, many could not pay ih«r debts, even 
though they had large supplies of cotton. If they had practiced rotauon 
of crops, they would have had fields of corn, beans, peanuu, and sweet 
potatoes. These could have been sold at good prices and thus have sup- 
ported the farmers unul cotton a^n rose to a profitable price. In 1915 
they began to learn thrs lesson, and planted more corn than before. The 
rotauon of crops also helps m checking the ravages of insects and of bac- 
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(c) The easiest source of phosphates Is the slaughterhouse, from which 
the bones and refuse of domesue animals arc taken to ill smelling ferti- 
lizer plants. In former years bone-hunters drove their wagons o\er our 
ivestern plains gathering the skeletons of buffalo and cattle that had 
perished in blizzards, by the u-olf pack, or at the hand of the hunter, 
(d) Today the world is drawing on ancient geological deposits of animal 



bones and refuse m the form of phosphate rocks. The chief supply comes 
Srem TJowii), South Catolina, and Tennessee, and especially from Tunis 
and Algeria, but some is a'ailable in Montana. Idaho, Utah, and 
Wyoming. * - / j 

(r) The fifih source of phosphates is sery modern and is found near 
coal Iwls in adiancctl counmes such at CngUnd and Germany where 
much iron ore is smclicd in blast furnaces. Many iron ores contain 
phosphorus, and it is Wt in the slag which remains in the furnaces after 
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year they exhaust the axailablc supply «hile large reserves arc still avalt' 
ing to be prepired Even after fisc or ten years, unless fcriihrcrs are 
applied, the as jil iblc nitrogen will be so scanty that the crop will not be 
worth raising In other kimis of Soil, srtme of the other chief elements 
may be exhausted, bur example, in a sandy soil, the plants arc stunted 
for Kick of lime (calcium caiborutc). 


Rflxtisf Auui STS (IT iMivHiTaM IscaroiFsts IS AS Oboisary Soil 
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Artificial Fertilucrs 

(1) Ijmf. In searching for fcrtilirers other than manure, it is neces- 
sary jo find materials which are not unduly expensive and which will 
furnish lime, phosphoric acid, potash, and nitrogen in forms that the 
plants can readily assimilate. Lime presents no special difficulty. Almost 
all the main agnculiural parts of the world contain limestone beds, and 
It is merely a question of finding the cheapest means of grinding the 
rock and making it easily accessible to the plants. 

(2) Phosphates. Phosphates arc not so easy to find, but may be ob- 
tained from five chief sources: (a) They occur abundantly in a few 
minerals such as apatite. These arc generally so intermingled with quartz, 
feldspar, and other materials that it is difficult to prepare the phosphates as 
a fertilizer, and they arc hitlc used. (A) Another source of phosphates 
is great beds of guano, or bird droppings, on several dry islands of the 
South Pacific and West Indies. From 1830 to 1S80, guano worth about 
$600,000,000 was taken from the Chincha Islands off the coast of Peru 
and carried around Cape Horn to be sold in Europe and America at $30 
to $60 per ton. The Peruiun gmernenenc was largely supported by the 
taxes on the guano until the deposits xserc exhausted. Only a limited 
amount is now available, in spite of the milhons of birds that fly low 
over the sea for hours on their way to and from the fishing grounds. 
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Today these natural supplies of nitrat^ though much diminished, are 
still important. 

One interesting result of the prolonged search for sources of nitrogen 
has been that scientists base found that the bacteria that cause “nitrifica- 
tion” can be raised artificially and shipped anywhere. When clover seed 
is inoculated with them the roots become cosered wath unusually large 
tubercles which contain nitrogen, and thus the fields are femlizcd. 

Another interesting result of the demand for nitrogen fertilizers was 
first seen m Nonvay. After the wlue of nitraces was realized people 
began to search for means of utilizing the unlimited supply of nitrogen 
in the air. Success was at last t^iamed by means of strong electric cur- 
rents which cause the atmospheric nitrogen to unite w'lih lime or other 
substances. Much power is required for the electric discharges, so that 
the process is commercially profiiable only where power is cheap. The 
cheapest known source of power is syatcrfalls, which arc especially abun- 
dant in rugged Norsvay. Since rasv rruterials of most kinds are not 
abundant there and nitrogen >$ present everywhere the manufacture of 
nitrogenous fertilizers has become an important industry. Nevertheless, 
this is now far from being the mam source of nitrogen fertilizers. New 
processes using cy-jtiamide, ammonia, and disulhies from coal have been 
devised. So now' the greatest «ufce of rntrate fertilizers is found in Ger- 
many and other manufacturing regions. 

The work of obtaining fertilizers from old bone deposits, from desert 
bkes, from the air, and from coa! may seem remote from the lives of 
people who hve m cities. Yet it concerns every one of us. The farmers 
supply us with most of the maienaU for the food and clothing which 
play so large a part in the lives of ail of us. If the farmers do not have 
rich soil and cannot raise their crops abundantly and cheaply, the price 
of food and clothing goes up, and we all suffer. Tliereforc, it is of the 
greatest importance that the farmers’ need of good fertilizers should be 
fully met. 

QUESTIONS, C.XL'RaSES. AND PROBLE.MS 

r. Examine ilie soil of * numlw of larJen* and farms and cbssify it accordins 
to <o1or as well as lexlure. Wliat relaoiMi, if any. do jtjo find between ihe color erf 
ibe soil and tbe quihtf of f he 

2 . Tind out what scbeincs of roiaticin of crops are useet on the farms in jw-r 
noshliorhood How ami »by does ihe routioo dJTer e>n difTetwt Lmdi of soiP 

3 - In GermariT and nortbem Ftanee. the rafsiap of sufrar b<rti is nearly always 
ctmnected «ifh srocl. tttuog "Tiai adsanta^es and disaJ\aniajf« has this from 
ibc standpoint of scaL 

4 At die tVxLi at Userpoot. iramp weamers from Argentina are •omesimes 

Ken unicMdinp carpoes of bones. WTiy do the l«fle» come from Argenlirtj’ WTiy 

•re tbev sent to die United Kjos«k«n* 
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tlie molten iron is drawn off. The tnam pari of the slag is lime. Hence 
when u is ground up it makes good {crtilizcr, 

(3) Potash. The United States has had much more difficulty in get- 
ting potash thm phosjihorus. Before the first World War the only largely 
worked deposits were those already mentioned at the Prussian town of 
Siassfurt, and some others m Alsace where the French and Germans 
were fighting During the war high prices and the danger that the 
supply would be cut off led the United States government to search for 
nets' sources. Production began at several salt lakes, especially in the dry 
western part of Nebraska, whence most of the limited American produc- 
tion now comes. Kelp, loo, was gathered along the Pacific Coast, and 
potash was extracted from the dust of cement mills and blast furnaces. 

There <!oes not seem to be much prrupcct that large new supplies of 
potash will he discos cred. Only a few dry salt lakes arc like Scarles Lake 
in having considerable potash mixed with their common salt and other 
saline materials. At Seartes Lake the salts were deposited as crystals by 
the drying up of a large lake whose traces ate still seen in numerous shore- 
lines at high levels. When potash was lieing extracted here, the brine 
was pumped from wells 75 or 100 feel deep and evaporated until the 
potash crystallized out. The Dead Sea in Palestine contains billions of 
pounds of potash. This will some day probably crystallize into deposits 
like those of Stassfurc unless people take it out by evaporating the ivater. 
The farmers need this potash to replace that which they send to market 
in the form of meat, wheat, and other food supplies. 

(4) The Search jor Nsirogen. Among the essential ingredients of 
the sod nitrogen is much the hardest to obtain. Its original source is 
chiefly the air, where tire supply is inexhaustible. Until recently, how- 
ever, this was almost useless to the farmer, for no one knew how to con- 
vert It into a soluble compound that could be carried into the roots of the 
plants by vv.atcr. This is because nitrogen is one of the most inactive 
chemical elements. Quite unlike such an active substance as oxygen, 
It will not readily unite with other elements. 

Because of this the Atacama Desert in northern Chile long had a unique 
importance. It contains the only known large deposits of compounds of 
nitrogen. Before their value was known, the Atacama Desert was such a 
barren waste that no one lived there, although Chile, Peru, and Bolivia 
all laid claim to parts of it. When the value began to be appreciated, 
however, about 1879, all three counenes wanted it. This led to a long 
war m which Chile was the victor. Then followed a period when the 
nitrate fields were exploited to the value of 550,000,000 each year. The 
taxes paid by the Bnush companies that work the nitrate fields were 
long one of the chief sources of the revenue of the Chilean government. 
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In some places, such as the Lake Superior district, with its iron and 
copper, a mineral region presents almost the gentle relief of a peneplain, 
but folded rocks within the gendy rounded hills still show that moun- 
tains of rugged relief once existed here. 

Mineral fuels, unlike most of the metals, arc found in plains or low- 
lands, as well as in rugged regions. Coai is mined extensively m Illinois 
and Ohio as well as among the hills of western Pennsylvania. Among 
mountains, such as those of eastern Pennsylvania, the coal has occasionally 
been so folded, heated, and pressed that it is changed from the soft, bitu- 
minous form to the hard form known as anthracite. 

Pciroleiun occurs almost entirely in regions where there has been 
little disturbance of the rocks. The w'orld's great oiIBelds arc often found 
in plains like those of California, Oklahoma, and hfexico. If the rocks 
are much fractured, the petroleum with the accompanymg natural gas 
IS almost sure to escape. 

Stages of Mining Industries 

(1) Prospecting. The influence of metals upon the geographical dis- 
tribution of human aetivmes is exerted m two distinct svays. One is 
connected with the ivork of discovering and mining them, and therefore 
is located mainly in mountainous and other remote parts of the ssorld. 
The other is connected with their use, and therefore is located mainly in 
the most advanced industrial regions. The work of discovering where 
metallic ores are located is called prospecting. Even m these days of 
modern science it stil! is often carried on by solitary men who wander 
for months among the mountains. Even in highly civilized regions, such 
as Arizona or Montana, one may still meet an unkempt, unshaven pros- 
pector driving donkeys laden with a camp outfit, or perhaps with samples 
of rock to be “assayed*’ or tested. For months he has been camping alone 
and spending his days prowling among the mountains in search of rock 
that looks like good ore. Now and again he leaves a “location" paper in 
an empty tin can on the end of an upright stick, to declare that he claims 
a particular location. 11 the ore there proves valuable, he will file the 
necessary documents with the government. 

The lonely and often dangerous life of the prospector makes him 
hardy and resourceful. He is so glad to see a new face that he is extremely 
open hearted and hospitable not only to his comrades, but esen to 
strangers, fn spite of these good traits, prospectors rare/y prosper. All 
their dangers and hardships seldom result in riches, or ei en in a good liv- 
ing. One trouble is that on their rare visits to foiin they usually waste 
their money on gambling and dissipation. Another is that, when they 
make a real find, money comei so easily that they promptly spend 
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METALS AND CIVILIZATION 

Why Minerals Are Most Abundant among Mountains 

The processes of mountain building are closely connected with the 
occurrence of metals. If the earth’s intermittent contraction had not 
bent and broken the crust, and caused molten materials to move from 
lower to higher levels, many minerals would be practically unknown. 
Metals, which are the most valuable minerals, are heavy. Iron weighs 
three and gold seven times as much as quartz. Consequently during 
the earth's cooling the metals seem largely to have sunk into the interior. 
We infer this from the fact that the earth as a whole weighs twice as 
much per cubic foot as docs the outer mile or two of the crust. If no 
mountain building had ever taken place the heavier minerals would prob- 
ably now be almost entirely buried far beyond our reach. 

Mountains have also been a help because their height and slope have 
permitted erosion to cut deeply into the earth’s crust. Othenvise most 
of the metallic deposiu, even though uplifted, would be buried under an 
enormously thick byer of dense rock. During the lapse of millions of 
years the work of running water has carried away' thousands of feet of 
rock and exposed many deep-seated deposits. An immeasurable quantity 
of valuable minerals has thus been carried to the sea as mud and lost, 
but in doing thts the underlying rocks have been exposed so that at least 
a part of the earth's metallic wealth is accessible. 

Because of all this, mining industries are largely concentrated in 
regions of rugged relief. In the United States the chief mining regions 
are m the Sierra Nevadas, the Rocky Mountains, and the Appalachians. 
The mountainous relief of Anzona is one of the factors in its annual pro- 
duction of minerals usually worth wdl over SlOO, 000,000, or more than 
$250 for each inhabitant. In the same way mountainous Montana often 
produces over $150 worth per inhabitant. Texas, on the contrary, aside 
from Its enormous production of petroleum and natural gas, produces 
minerals worch only |2.50 to $3 per uihabitant. The state consists largely 
of plains, and petroleum is normally a product of regions of low relief. 
The figure for the flat State of Mississippi is only 70 cents. None of the 
mineral wealth of Mississippi is metallic. 
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arc also likely to dimioish rapidly. Few wells flow more than ten years. 
The Precious Metals 

(I) Placer Mining. The precious metab may sers’e as an example of 
the stages of the mining industry- Gold occurs in such a form that it 
particularly encourages prospecting. When found in small flakes or 
nuggets in "placers,” that is, in gravel deposited by running water, it can 
be recoscred very easily. The grasel may be placed m a large pan with 
uuter and stviried about so that the water and gratel gradually spill out. 
The gold, being heavy, stays at the bottom of the pan. Hence anyone 
v\ho can pay his way to the minmg region can engage m gold mining. 
There is alwajs the chance of coming upon a pocket of gold dust or 
nuggets and becoming rich m a day. 

When the news of the great gold deposits of Klondike became known 
in 1896, miners and adventurers from many lands toiled across the bitterly 
cold mountains of Alaska. Eseryonc was so feverishly anxious to “make 
his pile” that almost no one was willing to do ordinary w ork such as cook- 
ing, house-building, store-keeping, and road-building. Hence wages rose 
to five or ten times their usual level. Since the cost of carrying a ton a 
mile over the mountains was about $20, the vast nu)on'ty of the 30,000 
people who penetrated the region had to spend most of their earnings 
for food and lodging. The produaion of gold increased rapidly for a 
few )ears as is shown m A302, but soon declined. This is typical of most 
mining ventures. So, too, is the way in which most of the miners re- 
turned home as poor as when they came. 

One of the latest mining rushes has been directed towards the radium 
deposits of northern Canada. Although prospectors now’ travel to the 
mining regions in airplanes, the search for minerals on the ground, and 
the spirit of extravagance are still much the same as ever. 

(2) Hydraulic Mining. A302 shows that, after the peak in 1900, gold 
producuon in the Yukon district declined most of the time until 1925. It 
went up, however, during the first W’otld War because of new methods. 
By the hydraulic method, for example, great streams of water are shot • 
against the gravel banks of the ’‘placers." The water carries the gravel 
into sluices where the heavy gold lodges in corrugations like those of a 
washboard. In California h)draulic mining has stripped the bottoms 
of many mountain V3lle)s to the naked rock; the gravel has been washed 
downstream where it has converted fcmlc al/uvial plains into deserts of 
small stones. Where there is sufikicni water, as along the Sacramento 
River in Cahfoma, great floating dredges scoop up the gravel and extract 
the gold. Such a dredge digs its own channd ahead of it, and fills the 
space behind itself wnth great heaps of washed pebbles and cobble stones. 
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thinking they can quickly get more. The growth of modern geology has 
caused this ignorant type of prospector to gi\e place to the trained expert 
who lises in the lowland cities and makes occasional expeditions to the 
mountains. 

(2) Development. After a promising prospect has been located, it Is 
“developed," sometimes by the prospector, but usually by lowlanders who 
can furnish the necessary capiiak "DescJopmeni" consists of exposing 
enough ore to see whether its quality and abundance warrant the installa- 
tion of permanent mining machinery. Roads must be constructed to 
bring supplies and carry the ore to places where it can be smelted; shacks 
must be built; miners must be hired. Where much development is going 
on the typical smaller mining "camps” of our western mountains grow 
up. Few families settle there, for the work may end any day. The pool- 
room and dance hall ate usually ihc mam social centers. Wages are 
high, the stores charge exorbitant prices; and Ihc miners spend their money 
freely Such a camp is full of the evil influences that go with a life where 
men wander from ;ob to job, and there is little in the way of families, 
churches, and other institutions to keep them steady. 

Mivivo 600MS. When mines are b«ng actively developed among the 
mountains, "booms” arc likely to be launched m lowland cities. The 
owners of a valuable prospect must replace their rough trails by good 
roads or railways, they must erect stamp mills to crush the ore, and 
smelters to melt it and separate the metal from the impurities. In order 
to attract capital they print glowing advertisements telling how rich and 
abundant is the ore and how quickly investors will grow wealthy. Often 
the promoters of such a prospecuve mine really believe what they say, 
but are mistaken Equally often, unscrupulous promoters tell big stories 
without regard to the truth. Rarely do investors m mines that arc pub- 
licly boomed recover even the money that they put m, and much less 
make a profit. Generally if the prospects are really good, there are plenty 
of people to supply the capital without much advertising. 

(5) Permanent Mining, Most mining ventures never get beyond the 
stages of prospectmg and development. The few that survive may give 
rise to relatively permanent mdustrtes. Iron ore, aluminum bearing 
rocks, and coal beds frequently occur in such abundance that work can 
be earned on in the same region for generations. The coal beds of Wales, 
for example, have yielded a vast supply of fuel for more than a century. 
In the United States the enormous iron deposits of the Lake Superior dis- 
trict began to be worked extensively soon after 18S0, but show little sign 
of exhaustion. The precious metals, on the contrary, are usually found in 
small veins which may suddenly come to an end without warning. The 
same is true of copper and lead, but to a less degree. Petroleum deposits 
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lip, most of the houses untenaiucd and Calling to ruin, while fine school- 
houses stood abandoned. Today there arc scarcely 400 people wihm the 
limits of the former city. 

economic Importance of Gold and Silver 

Although gold and silver are not one thousandth as useful as iron in 
the arts and sciences, their altraciixc qualtues have given them a tremen- 
dous influence on the geographical distnhution of human activities. In 
primitive days much of the exploration and settlement of new regions is 
supposed to have resulted from the search for gold. One of the chief rea- 
sons why Columbus received help from Ferdinand and Isabella was 
their hope that he would find gold. The conquest of Mexico and Peru 
by the Spaniards was also largely due to the hope of finding large stores 
of precious metals. One of the reasons why Spam became so powerful 
after the discovery of America is supposed to be the great influx of gold 
from the new world. In this case as m many others, the gold had an 
influence not only upon the people who mined it, but later upon the peo- 
ple of another land into uhose hands it fell. 

In modern times the same thing has happened in a somewhat different 
way. Before the first World War gold had become the single standard 
of value in praeticaiiy all countries except Oima. This has caused great 
trouble. In 'the first place, recent years have seen great changes in the 
demand for gold, partly because business h more and more carried on by 
checks and drafts, and partly because many countries no longer attempt 
to make gold the standard of their money. Hence no one knows how 
much an ounce of gold is really worth. Gold tends to flow to the more 
prosperous naiioru. Therefore, by the lime of the second World War 
most of the w’orld's supply xxas in the hands of France, Great Britain, 
and especially the United States. For yean before that a steady stream 
of gold flowed to this country. Inasmuch as it was no longer used as 
currency, the government did not know what to do with it. Hence vast 
quantities were stored in great vaults underground in Kentucky far from 
danger in case of war. No one knows whether the production of more 
gold is an advantage or Jiot. Many economists think that it should be 
given up as the standard of value for money. They advocate a new stand- 
ard based on goods of all kinds and so framed that a given income will 
support the same standard of living year after )'ear without the ups and 
downs that are now so troublesome. 

The production of too much new gold tends to lower the value of the 
old gold. This means, of courK, that pnccs go up because it takes more 
gold to pay for a givea article, mch as a suit of clothes. Since 1920 the 
world’s pr^ucuon has doubled and now amounts to more than a billion 
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(3) Mines in Soltd Roel{. The gold oE placer deposits comes origi0any 
from veins m solid rock. There — fcir underground — hot mineralized 
water long ago deposited it as thin plates or scattered bits in the midst of 
such minerals as quartz. After the exatement of a new gold field is over, 
prospectors begin to search for exposed veins from which the placers 
may have derived their gold. Then comes the more permanent stage of 
mining. The process of gelling cither gold or silver from the solid ore 
which contains the veins demands much capital and is impossible for the 
ordmary miner. Large companies are formed and towns grow up. 

A good sample of such a town is Virginia City in Nevada. At first 
the ignorant miners there searched only for gold, and threw away a black 



silver ore which formed the great Comstock Lode, the richest of the 
world’s great ore deposits so far as yet known. From 1859 to 1880 the 
Lode produced metals valued at $305fi00,000. In 1877 the value was over 
$36,000,000 At that time Nevada alone produced more gold and silver 
than all ihe rest of the United States. Virginia City prospered and be- 
came a city of 11,000 people, although its &x»d, timber, and other supplies 
had to be hauled up steep mountain roads to a height of 6,200 feet. Al- 
though the town has at certain times revived somewhat because of the 
consolidation of properties and the discovery of more ore, Virginia City 
IS typical of \\hat happens when veins of precious metals become ex- 
hausted. For years the streets have been almost empty, the hotels boarded 
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such as northeastern Siberia the production of gold is one of the dominant 
facts in the life of the people, whereas in a rich manufacturing country 
such as the United States the problem of ctchanging our raw materials 
and manufactured goods for the gold of other countries is of the utmost 
importance. Our gold may help us to continue to prosper but no one 
can be sure that the opposite result may not occur. 

The Role of Iron 

If all the gold and silver in the vsocld should be destro)cd, man’s i 
acmity %\ould go on almost unchanged, but tf iron should be taken away, I 
our mode of life might be even simpler than that of the first colonists mj 
America. One reason for the widespread use of iron is that its ores arc’ 
found in most parts of the world. It is not the most common metal, 
h owxscr, nor i s It the easiest lo separate from the ore. It forms 4£ per 
cent of the earth's crust, whereas aluminum forms SJ?, and caJeiunT 35, 
rnagnSium 2£, sodium 2L6, and potassium 2.4 are only a little less abun- 
dant. None of these, bowescr, is used to any such extent as iron. Even 
irnhe case of aluminum the annual producuon is only 1 ton for every 
200 or 300 of iron. 

^JfThe chief reason for the universal use of iron is its peculiar properties, 
especially (1) its capacity for assuming many diHerent forms, such as cast 
iron, vvTought iron, magnetic iron, and innumerable forms of steel, (2) 
its strength, (3) its hardaesi, (4) its ducubty or capacity for being draivn 
into wire, and (5) its magnetic properties. Because of these qualities iron 
is the universal material for tools and machines, and thus becomes one of 
the most important factors m promoung civilization. 

Scanly Iron and the Character of Early Ch'ihzation. The amount of 
iron used in any given part of the world, or at any stage of the world’s 
history, gives considerable insight into the character of the civilization 
Although the ancient civilizations of Egypt, Palestine, Afesopotamia, 
Greece, and Rome rose to a high level, they were bound lo be very differ- 
ent from ours because they used hule iron. In phases of civilization such 
as art, literature, philosophy, religion, and government, in which mineral 
resources play only a small part, the pet^e of ancient times made great 
progress, and in many ways excelled the nations of today. In other phases, 
such as manufacturing, transportation, commerce, and mining, where com- 
plex machinery plays an important part, they made little progress and 
iwre in about the same stage as loodcm China outside its few ladustria] 
cities. This difference is due to the fact that the use of iron, as well as 
of timber, coal, and mechanical power, did not develop until the center 
of Civilization had moved northwest to the regions surrounding the North 
Sea. One reason why it did not develop earlier was probably the scardty 
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dollars a year m United Scatcs money. The greatest production still 
comes from South Africa where the Witwatcrs field is believed to contain 
20 billion dollars’ worth of gold. By far the greatest increase has been 
in the wild, cold forests of northeastern Siberia. There the production 
IS far greater than in cither the United States or Canada, which come 
next as producers, and it is still increasing rapidly. Since the Russian 
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all the great countries ol antiquity arc deficient in natural supplies o£ 
iron. Coal, too, is scarce or absent in all these countries except China. 
Xforeoser, in these countries and also in some outhing regions sshcre 
ore is found, for example Asia Minor and the Lib} an Desert, there arc 
coraparathely few trees, and thus the smelting of iron ssas grcaily 
hampered. With their small and eipcnsjsc supply of iron, the cmhzcd 
people of early times made only such small tools as kniscs, hoes, and 
weapons. Simple machines such as the steam engine of Hero of Alex- 
andria, \sho Ined before the time of Cbnst, and the hand loom which 
was tvidely used, had indeed been insented, but could not be cxrcnsneli' 
dcs eloped for lack of iron. 

AttinJjnt Iron DcffOtits and /Ae Characler oj Modem Citihzation. 
Modern civilization, unlike ancient, is located in places where it is easy 
to procure both iron and the fuel to smelt it. The most energetic races 
dwell in countries such as northern Spam, Francr, Belgium, Germany. 
England, and Sweden, which contain abundant uoo ores and are natu- 
rally coNcred with hcas7 forests. Hence when the northwestward march 
of civilization into cooler and more stimulating climates caused these 
regions to emerge from barbarism the use of iron increased. People were 
able to use it freely for such purposes as armor, nails, and plows, for w hich 
it had preslously been too e.Tpensite. )n the days of Queen Elizabeth 
the demand for iron became so great that law-s had to be passed to pre> 
vent the forests from being wholly consumed as fuel in iron furnaces. 

At this stage another geographical condition became important. 
Engbnd, northern France, Belpum, and Germany contain great deposits 
of coal located close to the iron ore. In England, soon after ajj. ITDO; 
people discovered that by converting coal into coke they could get rid of 
the sulphur in the coal, and use it for smelting. The rapid adoption of 
this method so increased the available supply of iron that such machines 
as the steam engine could be turned out in large numbers, "nie ability 
of modem civilization to use iron for tools and machinery is one of the 
chief causes of the contrast betwren ancient and modem civilization. 
Ancient civilization put the emphasis on art, hteraturc, philosophy, reb- 
gion, and government; modem emphasis is on science, on man's material 
betterment, and on the use of natural resources through manufacturing, 
transportation, commerce, and mining. We may hope that the cisiLza- 
tion of the future v\ill place equal emphasis on the idealism of the andents 
and the materialism of tbc presanc. 

Wfiere Iron Ore Is Most Favorably Located. C ountrie s such as the 
United States, England, Gcnnany,_an^FraDc^ _where coal and iron arc 
b odTahund ant, has rS* trem Sdom advan tage. Countries such as Sweden 
and Spain, vvhich ha^' plcnty ot ore but httle coal, lose much of this 
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of iron ore, forests, coal, and easily available waterpower in the climatic 
regions adapted to the earlier and simpler stages of civilization. 

J'on ores do not occur in {dams such as those of Egypt, Mesopotamia, 
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northern India, eastern China, and Guatemala, where the world’s earliest 
civilizations developed. Nor are such ores abundant and easily obtained 
m limestone countries like Syru and Greece. Italy also has only a Iitde 
iron, and most of that comes from the island of Elba. Thus practically 
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advantage. They have to send the ore to places such as England and 
Germany which are well supplied with fuel. This is cheaper than to take 
the coal to the ore, for about two tons of coal arc needed to smelt a ton 
of iron ore. It must not he supposed, however, that coal and iron, etthcr 
separately or together, provide the mam cause of the development of 
modern civilization. That had reached nearly its present geographical 
distribution before either coal or machinery came into anything more than 
the most elementary use. These minerals were, however, most potent 
factors in stimulating the growth of modern civilization and especially in 
turning u into us present mechanical course. 



A— World pAjductwn ol Iron Each tcdid dot rrprewnO the mimnff of or? jicldins i per 
cent of the world f annual piodurtion of non Crosses uidieitc inmor production Each 
open otrelo isidicam importation of orr which after smefung yields i p« cent of the world* 
prodvKtioii. 

Our own country is panicularly favored because it has enormous 
deposits of both coal and iron They arc, to be sure, at a considerable 
distance from one another, for the best coal beds center in Pennsylvania, 
while the best and largest iron deposits are in the Lake Superior region 
(A322 and A308), For most of the distance between the two, however, 
there is cheap transportation by the waterway of the Great Lakes, and 
the ore can easily be carried to the fuel. Moreover, the coal is near the 
center of the great market of the noitheaslern United 5raffs, so that after 
the ore is made into iron it docs not have to travel far before being used. 
During the first World War, while the other great iron-producing coun- 
tries tverc fighting, the minmg of iron in Amcnca increased as never be- 
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How Copper Influences Human Progress 

Aficr iron tools came info use at the end of the Bronte Age copper 
played a minor role, its chief use being for cooling s'cssels. Within the 
last half century, hosveser, copper has again become important, for the 
tvorld has learned to use electricity. Among all the common substances 
copper is the best electrical conductor. Therefore no power plant, tele- 
phone, automobile, or electrical machinery is made witiiout copper. In 
California and elsewhere copper wire now makes it possible to transmit 
electric power a thousand miles. The need of good electrical conductors 
is growing so rapidly that copper deposits arc being exploited on a large 
scale in places such as Chile and Belgian Congo far from the regions 
where the copper is used. Eight times as much copper was produced 
in 1910 as in 1880, and there has been a steady increase in more recent 
years. The world's production is now well over a million and a half tons 
per year. 

Copper Production of the United States. The United States is the 
chief factor in the copper situation, for it produces nearly half of the 
world's supply, and buys a great amount elsesvherc. It is the only great 
Industrial country, aside from Japan, that has large copper mines. The 
American supply formerly came hrgely from the Upper Peninsula of 
Michigan, but now Arizona supplies three or four times as much. Oddly 
enough the fact that the ore in Michigan often occurs in large pieces of 
pure metal is a disadvantage. Copper ore. can be smelted more easily 
than pure copper can be dug out, for the meul is so ductile that it cannot 
be broken by blasting. Arizona and Montana are now the chief copper 
states, but the metal is used chiefly jn the northeastern quarter of the 
country, especially Connecticut (A312). Hence much of it travels to its 
destination by way of the Panama Canal. 

The Character of a Copper Town. The demand for copper has led 
to the growth of many cities such as Butte, Montana, and Bisbee, Arizona. 
The surrounding regions have been thoroughly prospected and the copper 
industry has assumed a permanent aspect. Hence the towns have lost 
many of the bad qualities of the “boom" towns which grow up where 
the precious metals are mined. A man may settle in a copper-mining 
town with the idea of staying there for life. The chief drawback is that 
mining is a hard, disagreeable occupation. Aside from the skilled super- 
intendents, engineers, and foremen, it usually attracts a relatively poor 
kind of labor. Moreover, most of the copper mines are not located in 
agreeable surroundings, for the bare deserts -of the region west of the 
Rocky Mountains are less attractive than more fertile regions elsewhere. 
Another drawback is that the smelting of copper ore fills the air with 
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fore. The excellence oE both the coal and the ore In the United States 
will probably help the country to maintain the leadership in the iron in- 
dustry nhich It then obtairwd Over 90 per cent of the world’s annual 
production of 1,700,000,000 tons of ni«allic ores and fuels consists of coal 
and iron, and a third of this >$ mined m the United States. Soviet Russia, 
Germany, and Great Uritain come nett as producers of iron. 

The United Stales Steel Corfioration. Since iron is the most important 
of the materials used in manufacturing’, and demands large-scale methods 
of smelting, n has led to industrial combirutions of enormous size. The 
great German steel combine controls practically the entire steel business 
in Germany and was long the largest business combination outside the 
United States. The United States Steel Corporation, howeser, is esen 
larger h has reached its present size because economy demands that a 
great number of operations m difictent places should be performed under 
one management. In producing pig iron it is necessary first to have 
great ore l>eds in the Labe Superior district or elsewhere. Next the ore 
must be earned by lake and rail to a coal region such as Pennsylvania. 
Coal must be mined and converted into coke and then brought to the 
factory, while limestone to be used as a flux must also be quarried. Notice 
in BiOO how the blast furnaces skirt the southern shore of (he Great 
Lakes w here coal brought by rail can most easily meet iron ore brought by 
steamer, \(’hen a single company owns mines, quarries, steamships, 
railroads, coke ovens, blast furnaces, and factories h saves a great amount 
of loss through faulty cooperation, cspccully in a business where storage 
of materials ts expensive, and a shortage of any one disastrous. 

Because of such advantages the United States Steel Corporation today 
controls half the steel business of the United States. In good years it 
employs over 250,000 men, distributed from Alabama to Ijkc Superior 
and from Pennsylvania to Colorado. Its 150 great manufacturing plants, 
130 iron mines, 750,000 acres of coal lands, 1^00 miles of railway, 1,400 
engines, 60,000 freight cars, and lOO steamers, together with us docks, 
limestone quarries, gas wells, and oil wells, are worth 2 billion dollars, 
and often yield a profit of 100 or even 200 million dollars each year. 
A part of the profits, but not enough, as some people think, has come back 
to the public. For instance, Andrew Carnegie, for a long time the largest 
stockholder of the Corporation, gave not far from 350 million dollars for 
public use in libraries, scientific organizations, educational insUtutions, and 
many other forms. This is the only nght course, for the profits of ail such 
vnduvtiicv, although due in part to wise management, arc also due partly 
to the fact that our laws permit private individuals to obtain control of 
valuable natural resources like coal and iron. 
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and the very roo£s and bells £rom the churches. In the first World War 
e\ca the Emperor’s palace M-as tiot spared, and attempts t^ere made-to 
buy up the copper coins of neighboriog countries, such as Kor\s-ay, Swe- 
den, and Switzerland. 

Aluminum 

The light metal known as aluminum is a comparative newcomer. 
Not until about 1910 was it sold at such a price that it could be used like 
iron and copper for ordinary purposes. Its uses be between those of the 
other i\vo metals. Pound for pound it surpasses copper as an electrical 
conductor, but cannot so easily be made into ware that will not break, 
and requira more insulation. It is harder than copper, however, and 
hence in automc^des and especially airplanes it can be used for ports hke 
the oil pan of the engine, where the strength of iron is not required and 
bghtness is desir^le. 

Luckily, almiunum is contained in common day and m a great num- 
ber of rocks, so that the supply is pracually unlimited. The chief draw- 
back is that strong electric currents arc required to extract it from the 
ores. Therefore the great aluminum plants are located where the ore 
occurs near powerful waterfalls such as those of Schafihausen, Switzer- 
land, and Niagara Falls. Savoy in France and the mountainous portions 
of Germany and Italy are also the seat of aluminum factories. If power 
could be obtained cheaply enough, aluminum WTJuld soon be used more 
than any metal c-tcept uoo. The towns where it is made are Lkely to be 
located in pleasant parts of the countiy, for that is w here the wuterpower 
is found. They do not have a large body of low-grade laborers working 
underground, for the ore, known as bauxite, vs uken from open quames, 
requiring rdativdy bttle labor. Moreover, the amount of machinery and 
of skilled work required in the production of aluminum is unusuaily 
large. Altogether aluminoci has a considerable number of favorable 
characteristics in its effect on men. 

Why We Need to Conserve Our Mineral Deposits 

Minerals far more than forests need to be carcfuUj conserved. Forests 
can grow’ again, but when minerals have once been dissipated the)- can 
never be repbeed. Among the metals discussed in this chapter gold 
and silver are conserved Msib great care, for everyone is careful not to lose 
the smallest bit of either. Yet they need to be conserved hr less than the 
other metals, for they play little part in the worlds work. Iron plays so 
great a part that our supplies of Aat meui are our most important metallic 
resource. As yet, however, they have not been seriously diminished, for 
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\ast clouds of sulphur, for many of the best ores are a combination of 
copper and sulphur. At Bulte, Montana, and other places, the sulphurous 
smoke js earned to heights of 400 or 500 feet m ^reat chimneys. For a 
long time, Butte, like Oroya in the Peruvian Andes, and some of the 
Japanese copper camps, was a place where the smoke settled down in such 
volume that not a tree could grow within miles of the smelters. The 
situation IS better there now. Nevertheless, such conditions often drive 
capable people away from mining tmvas, and thus retard them still more. 

Copper tn Other Countries. Other countries where copper is abun- 
dant are Chile, Northern Rhodesia, Belgian Congo, Japan, Soviet Russia, 



A — WoiM Producbon of Copper Noi« the open cirdei indiciung imporls tluough 
NcM' York, largetr for ure in Connecticut. 


Spain, Mexico, and Ausiraha. The CStaqKsenxts deposits in Chde, 
owned by an American corporation, and those of Katanga on the tropical 
plateau of southeastern Belgian Congo are among the largest in the world. 
Copper IS one of Japan's chief metal products, but her annual production 
IS often less than one tenth that of the United States. Aside from Spain 
the countries of Europe have little copper. In the Balkan Peninsula and 
Asia Minor, supplies exist, but arc not extensively worked Germany’s 
inability to get copper during both World Wars was a great handicap. 
Ordinarily that country produces only 26,000 tons a year and consumes 
about 260,000 tons. In wartime her need is vastly increased. The gov- 
ernment requisitions every available bit of copper, including trolley wires, 
electric light fixtures, faucets, old tea kettles handed down for generations, 
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there are vast quantities of low-grade ores. Aluminum is fortunately far 
more abundant than iron, and the suppbes have as yet scarcely been 
touched. With copper the situation is far more serious. Its use js con- 
stantly growing, while the supplies are rapidly being c.\hausted. The 
same is true of many tninor minerals, such as zinc, lead, phosphates, and 
tin. Jf thej' are once ezfaauited many of our industries svill su/?er seriously, 
and future generations will wonder how we could have been so careless. 

Metals and International Friction 

Because of their scarcity and irregular distribution, metals arc one of 
the great causes of international troubles. If there were no such thing as 
war, and if all nations were equally free to trade eicr)’ivhcre, there uould 
be no trouble. Each nation could then buy metals wherever it chose at 
the same price and with the same freedom as cscry other nation. In 
actual pracuce there are all sorts of rcsincuons and limitations, and there 
is great fear that war will cut off supplies from other countries. The 
meuls, as tve have seen, arc used mamly m the world's great manufac- 
turing centers. The industrial sections of the United States, Great Brium, 
France, Germany, and Belgium use much more than half of practically 
all metals. The industrial parts of Russb, Japan, and some of the minor 
nations use most of the rest. No country has a supply of all the metals 
that it needs. The United States is better off by far than any other 
country. Nevertheless, ue have to import such metals as nickel, tung- 
sten, and manganese. Such meuls arc needed for many of the most useful 
kinds of machines such as automobiles. Vanetics of steel which are 
c^ieciall)’ tough, or hard, or have special electrical quahues can be made 
only by alloying iron with manganese, nickel, vanadium, or other metals. 

Russia comes next to the United Sutes in the variety and extent of its 
mineral resources. They arc far inferior to those of this country, how- 
ever. Moreover, they arc not well located. Iron ore, for instance, has 
to be transported long disunces by rad to reach deposits of coal. Many 
of the metals are found in small deposits in remote and almost inaccessible 
parts of Siberia. Nevertheless, the Soviet R^ubhe, like the United States, 
can get along with only a little importation of minerals from other 
countries. 

Great Britain has good supplies of coal and iron within its borders, 
hut needs to import some iron ore and the great majority of other metals. 

It gets some iron ore from Spain and Sweden, but most of its needs for 
other metals are supplied by overseas dominions and colonies. Thus 
Great Britain is hvirly safe, provided it retains control of the sea and its 
ships can travel freely. The other great powers, Germany, France, Japan, 
and luly, arc much worse off in respect to minerals, especially meuls. 
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CHAPTER XV 


SOURCES OF POWER 


Importance of Power 

In the present Age of Steel and EIcccncity all sources of power have 
assumed a new and increasing importance. The manufacturer needs 
power to drhe his machinery, to bring raw materials, and to carry his 
finished products to market. The merchant needs power to run his 
elevator, and supply him with light. The farmer needs it to plow his 
fields, saw his wood, sharpen his scythes, churn his butter, and carry his 
crops to market. You yourself need power to light your home, to carry 
you on journeys, and to bring you letters and supplies. It is clear, there* 
fore, that everyone in a civilized community uses power cither directly 
or indirectly. Farms, transportation systems, and factories, however, are 
the greatest users of power. Hence in this chapter wc shall think particu- 
larly of their needs in considering the seven great sources of power; 
(1) man’s own body, (2) animals, (3) wind, (4) water, (5) wxiod, 
(6) coal, and (7) petroleum. 

Man as a Source of Power 

The oldest and most common source of power is the energy of man’s 
body. He uses it to raise food, build houses, carry loads, and wield the a.r. 
He also uses it for manufactures such as the woolen rugs of the Khirghiz 
and the carved toys of the Swiss. 

In tropical countries man’s strength is still a chief soiucc of power. 
Even now, for instance in India, Africa, and tropical South America, long 
lines of coolies trudge hundreds of miles through jungle and swamp 
w’eighcd down with hcav7 loads on their heads or backs. In China the 
wheelbarrow is often used to aid man's strength in carrying both goods 
and people; in Japan the jinnkisha and millions of-bic>cIcs serve the same 
purpose to better eilcci. In ihc most advanced countries, although mtl- 
hons of men furnish power for transporution, unlike the coolie they 
transport their loads only short distances, as in tarrying bricks and mortar, 
loading boxes into wagons, and lifting leather inio cutting machines. 
Even in Europe, however, the btejele h still a major means of comejancc. 
Cities such as Oipcnhagen arc so full of bicjcle riders that the motorist 
417 
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than are the United States, Soviet Runia, and the British Empire. Old 
Germany had plenty of coal and France plenty of iron. Jf they had been 
friends, their combination of coal and Iron iwuld have been admirable, 
for the German coal around Essen and in the Saar district lies not far 
from the French iron ore tn the Minctie district of Lorraine. Unfortu- 
nately, however, they have often been at war and are always jealous of 
each other. Germany’s need of metals svas one reason why she wanted 
to take Poland, reconquer Lorraine, and extend her power to the Balkans 
and Turkey during the second World War. 

Italy’s extreme poverty in practically all metals and fuels is one reason 
why that country hesitated so much as to which side she should support 
in both world wars. Although Japan has copper and coal, the coal is not 
sufficient, nor is it of the best quality. The desire to control the iron and 
coal of China, especially m the interior province of Shansi, was one of 
the dominant reasons for the long and bloody war with China. The 
geographical distribution of minerals is one of the greatest causes of 
International troubles and wars. 

qaEsnoNs. cxercises, and problems 

I. How do you expUm die lade of mining in Denmark’ In Florida? 

a. Why are swindles so easily made wiih mining snack* 

3 Why IS iron more pncious than ihe '•precious metals," gold, and diver? 

4 What would be the probable efitet on prices if no new gold mines ssere to be 
opened for several decades* 

5 Why IS the world's laigesi business eom&nauon one that deals with iron 
rather than any other material* 

6 How far is the tnietnaiional posiuon of the English-speaking counines 
strengthened' by their eontrid of the chief metals* 

7 Point out which of the following ate desirable in order to conserve out natural 
resources- 

(o) The building of ships and bridges with reinforced concrete instead of wood 
or steel 

(&) The use of aluminum instead of CTipper in pots, kettles, and electrical 
machinery 

(r) The subsutuuon of steel passengtf and freight cars for ihose of wood 

(li) The use of aluminum in many parts of automoUlcs and airplanes in pbee of 
steel 
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ox, do not ihriNc in uopical countncs because of the poor grass, 
insects, and warm moUt climate. The fine animals introduced by ^e 
United States into the Philippines deteriorate rapidly esen on vrell-tun 

(arms, and still more i£ left to the care o( the lumes. 

In countries such as Japan and eastern China, horses and o*er to s 
of burden ate also rare. The summer climate is not ° 

health. It also encourages the gmivth rf scry coarse hinW "^h 
arenotgra^forfor^^^^^ 

Td “Sot. “ “h^ rdZt 

r3H:=;2--f=2S“ia3 

sllSTjotirmdtonrorstaVl^^^^^^^^^^ 

in the southern states. 

How Wind Furnishes Power 

The sources of piner thus — 

skill, although the full use of ho four-wheeled wagons that 

for lael. of a good iha, 

could easily turn corners, machinerv. Many countries 

^plc shall be chief deselopment of wind 

haic passed through a windmill s ge ^jy-n 

mills has taken place m the merge 

regions such as Holland, \\isccmsin, rh mills before the gasoline 

irfely and ^ 

Steadily for about four mombs ^ j, surrounded by a 

windmills with a ccriical axis (. half open on the 

square mud wall which ** half^>rcning against fans that are 

north. The csind blows through the axis around 

like d<wrs fastened solidly to i ' Within the tropics wand- 

and thus turtu a millstone fas Americans introduced them, 

mills were unknown sucar mills run 

The West Indies are full o . , regular fomt of wind- 

bv die wind. Merida m Yucatan ^ ■!>= '"■'••1 

milh. Mon of In 65,^ toenV.^ 

caserns and streams deep down 
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must often mo\e slowly at their gait. In eastern Europe a villager or 
peasant who owns a bicycle is considered rich. In our own country, 
man’s bodily power is used less than anywhere else. Its place is taken 
not only by motor vehicles, trains, and power boats, but by many other 
devices, such as elevators and electric trucks. 


Animal Power 

Since man's own strength is not sufikient to accomplish all his ambi- 
tious plans, he long ago Stained other sources of power by taming the 
ox, ass, horse, water buffalo, camel, Ibma, yak, elephant, and reindeer. 
Hit use of one or another o( these animals, quite unlike his use of his 
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own Strength, is least in tropKal countries and greatest in the most ad- 
vanced parts of the world. 

In tropical counitiej animals are little used for two chief reasons; 
(a) The people are not energetic and intelligent enough to take good care 
of their animals, {b) The mast useful animals, such as the horse and 
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Waterpower 
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should be reviewed at this point. 
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AslJe from windmills, sails arc die chief method of usinp the power 
of wind. In China wlirclharrows as »cU as ships arc propelled in this 
way. Alth«u;;li wimljxiwer is cheap its use lur sliips has greatly declined, 
.ind the s.ime is true of windmills. In ISOO all ocean \csscls were pro- 
pelled by the wind, for steamlioats were still unknow n. In Ifi70 the num- 
ber of levels of the iwo kinds in Great Ihitain was aliout equal. In 
1922, die sifjm lonna^jc of Brittsli scssels of 100 tons or more ss’as oscr 
115 timis js large as the Sailing tonnage, and since then commercial sail- 
ing scsscls ha\e almost diuppearcd. They arc so rare that their voyages 


from Australia to England with cargoes of whc.it are featured in the 
newspapers. In the United Stales the steam tonnage is mcr 20 times as 
large as the other. We base a larjy prnportinn of sailing vessels because 
they arc adapted to coastwise trade, which our laws encourage, white for 
iransoee.imc tr.idc, which our b»* hase rarely encouraged, steam vessels 
arc almost unUcrs.illy employed. Even m our own country, however, 
the use of sailing vessels is only half as great as it was in 1910. 

One reason for the decline in the use of wmdpowcr is that the wind 
may die down just when it is most needed, ivhcre.is various types of 
engines have become more and more reliable. Another reason is that 
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Conservation of Coal 

Since coal is the most important mineral aside from iron it should be 
most carefully conserved. The world is using up its coal at the enormous 
rate of between 2 and 3 billion tons a year. If the use of coal should 
Continue to increase at the present rate, all the coal now known to be 
minablc would be gone in 1^ years. Even if the rate of increase declines, 
as it seems now to do, and we cease to waste so much, the coal will be 
largely exhausted in not much over a thousand years. Then what will 



A — liialing Coat in * Coil Mme. 

our descendants do^ No other known fuels can fill our needs. The 
world’s supply of peat, for example, js estimated at 13 billion tons. This 
sounds large, but if peat bad to be subsucuted for coal the entire supply 
would be gone in six or seven years. Oil is far more important than peat, 
ta-f Ktf .boJi' rf sevnst Srsm 

Fortunately much of the coal of the United States still belongs to 
the nation as a whole. Therefore it can be carefully guarded so that 
it may not be wasted or given atvay to favored individuals as has hap- 
pened so largely in the past. Moreover, there are many ways of decreasing 
the waste of coal. (1) For example, in carrying coal from the mines to 
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abundance of coal. Tlw first group consssw of proprwshe countries with 
muc)i coal It tncludcs Europe from eastern (Jermany westward, and 
the northeastern quarter of the United Suics cast of the Mississippi. Not 
ciery part of these regions }us Ctsal at in ser) d«>rs, hut all can bring it 
without dilTiculiy and therefore share in its bcncfiu. In England, more 
tlnn clseKhcrc, great siipplfcs of coal, at tscll as iron, in the midst of a 
large population gi\c the steam engine full opportiinii) to dcselop. In’ 
proportion (u its size Grc.it Hritain has much the Lirgest and Iwst deposits 
of coal in the world, llic Unitctl States, to Ik sure, has much more coal 
than Great Hritairt, and for housclioM use I’cnnsylsania anthracite is bet- 
ter than even the finest Welsh cud, but this country is thirty four times 
as large as Grc.il Ihiiain. Tlic extent to which coal is mined in various 
countries jp|Kars from the fact tlut Britain normally produces about 
6 tuns per inhabitant, the United States 5, Belgium 3, and Gcrminy 2 or 
more In proportion to populition thdc four countries arc the greatest 
producers of coal. They arc alv> the leading manufacturing countries. 

(2) I'rosretslte Cottnirtft titih Small CcjI Siipclies, Next in coal 
production to the countries just named come Fr-inee, Canada, and 
Australia with almut V/t tons per inhabitant. Tlten follow South Africa, 
with 1 ton. and Kussia .ind /apm ssiih only lolf a ton. At least portions 
of each of ihe^e countries ate iniuhiicd by jKople so wide-awake and 
energetic that (hey inse dcscloped their coal to great advantage and are 
thereby able to carry on a good deal of manufacturing. Many other pro- 
gressive countries, such as Italy, Sweden,' and Argentina, have so little 
coal that it is negligible as a factor in their industries. 

(5) Ifjcjfii'un/ Countrtft uish Much Coal. Cliina and Inilo-Chiiu 
have large deposits of coal, ilvosc of China iKing second only to those of 
the United States and Carudi. Yet the coal has remiined largely unused. 
Only under the recent influence of Europeans has it l>egun to be exploited. 
Tlie lack of manufactures in these countries comp.ired wiih the activity 
of manufacturing industries even m countries wiih limited supplies of 
co.iI, such as France, Switzerland. New Zealand, and Japan, shows that 
coal alone is of little importance in developing industries unless there are 
also energetic people. 

(4) Countries ntsh Little Cool. Tropical countries arc 

the least favored in iheir supplies of coal. I’eru, Colombia, Venezuela, 
and Brazil, to be sure, have a little, but they have never mined it exten- 
sively. India, m proportion to its population, has no more thin these 
countries, but the English have caused it to be developed. Other tropical 
countries appear to have almost no coal, although there may be large 
supplies as yet undiscovered. At any rate, coal has had little effect on 
thetf industries. 
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Explosions caused by fire damp, dust, and the careless use of high cs- 
plosjscs take many lists. The greatest danger, houever, is the falling of 
pieces of the roof and ss-all which often bury the miners. Hence, even 
more than in most industries, those who ate more competent seek work 
in other lines where there are better opportunities. Their places arc 
usually taken by less competent svorkers, «ho, until the first W'orld War, 
came to America m a steady stream from the more backsvard countries 
of the Old World. So many immigrants thus poured in that in many 
mining regions where they lived by themselves it was not possible to 
Americanize them. They still spoke their old hng;uiges, followed foreign 
customs, thought in foreign ways, and sometimes resorted to the kind of 
mob violence which is common where ignorant people, who feel them- 
selves wronged, gather in idle crowds. 

Under such circumstances, the condiuons of homes, schools, and 
churches, and of social life m genera! cannot be the best. Strikes, too, 
are common. In the history of the United States the vvorst of all strikes 
have occurred m coal mines such as those of West Virginia, Kentucky, 
southern Illinois, and Colorado. Such strikes are most likely to occur in 
isolated communities inhabited largely by a foreign born population. 
Since the miners are ignorant, both panics and social life have usually 
been dominated either by unscrupulous mine owners or labor agitators. 
Since other industries are not well developed, it is not easy for the miners 
to enter other occupations, and there is no body of skilled laborers, 
merchants, and other substantial people to act as a balance wheel. Hence 
when strikes occur, violence is woefully common on both sides. On sev- 
eral occasions serious fighting has taken place, and United States troops 
have been brought in because the local police and even the state troops 
have been unable to cope with the trouble. This oft-repeated condition 
has led the ^eat coal State of Pennsylvania to establish an eUecuve state 
police force, or “constabulary,” which is used m preventing disorder when 
strikes occur. 

In England, also, the coal mines have been the scenes of some of the 
vvorst strikes. During the first World War the miners saw their oppor- 
tunity to demand higher wages. A temporary strike threw the country 
into great alarm, for if the coal supply had been cut off, the operations 
of both peace and ivar would have been brought to a standstill. Thus 
it appears that, while coal is one of the foundations of modern industry, 
the actual work of mining the coal is a hindrance to civilization. 

Petroleum and Natural Gas 

(1) Why TAey Are Eatily Obtained. Although petroleum and natural 
gas have been known from early times, their common use for light and 
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the factories \vc use an enormous amount of power in running the trams. 
Experiments m England and the expencncc of power plants in America 
show that by burning the coal at the mines and sending the energy by 
electricity to factories, \vc could save the coal consumed by thousands 
of freight trams, and make our aties clean and wholesome. The same 
purpose ivQuld be accomplished, at least in part, by burning the coal at 
seaports, where it could be delivered inexpensively, and sending the power 
to the cities of the interior. 

(2) When coal is burned in a steam engine an average of only about 
15 per cent of the possible energy is comerted into power. Unless the 
rest IS used in some other way, the other 85 per cent is wasted in the 
peat that goes o/I into space. When the 15 per cent is used to produce 
ught there is a further enormous waste, so that the final power used m 
ordinary electric lights is less than 1 per cent of the original energy of 
the coal. Already ive have learned that gas and excellent gasoline can 
be extracted from coal and exploded in such a way that the loss of energy 
IS much less than with the steam engine. Powdered coal also appears to 
supply much more potver per ton than solid coal. Further mventiohs are 
possible which will prevent the enormous waste of power which now 
occurs when we use coal for heat and light. 

(3) One of the greatest sources of waste in coal mines is the pillars 
and walls that are usually left to present the roof from caving in and 
killing the mmers. Sometimes the coal thus left is recovered by “rob- 
bing” the pillars, that is, by digging them out after the rest of the work 
has been done, and letting the roof cave in. In a sparsely inhabited 
country this process is allowable, but it is dangerous where there arc 
many houses on the land above the mines, as it is-likcly to wreck tbcir 
foundations when the surface slowly sinks down. Around Scranton, for 
example, there are numerous big hollows where the ground has thus 
caved in. In the future, however, coal is likely to be so valuable tbar it 

(may be worth while to substitute concrete pillars for thosfe of coal, and 
thus save millions of tons which are now wasted. 

The Life of Coal-mining Kegions 

Although coal is of tremendous value in manufacturing and transporta- 
tion, it is in some ways a hindrance to oviLzation because of the life at 
the mines. The process of breaking out the coal and loading it into little 
cars far underground is monotonous and tiresome. The miners are not 
parucularly well paid, for the work docs not require much skill. More- 
over, coal mining is one of die most unhealthful and dangerous occupa- 
tions. The presence of coal dust and "fire danap" in coal mines impairs 
the miners’ health by constantly obh^g them to breathe polluted air. 
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well behind it, and then its movement is aided by compressors. At once 
a great many pipe lines were constructed, and now they spread oscr the 
country as widely as pipe lm« for oil (A329). St, Louis, Chicago, and 
Detroit use gas from Louisiana, Oklahoma, or Tevas. Ko other com- 
modit), except perhaps water, is transported so cheaply. 

(4) The Varied Uses of Petroleum. By far the greatest uses of 
petroleum are for power and lighu Sometimes it is burned in its crude 
form. For instance, in the sauthu-estem United States and southeastern 
Russia oil^iurning locomotives are used, not only because the railroads 
arc near the oilBelds of Oklahoma, Texas, California, or Baku, but also 
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I>ec3uvr i*)l can !« brought to iltc fire more easily than coal and saves cruel 
lalwr for the firemen. All modern warships and three^emhs of the 
merchant ships arc oil burners. This is iKit only because of the ease and 
sfveed with which ibis kind of fuel can be put abiHrd, but also because 
smaller ctcws arc rcvjuirrd. and the otherwise wasted space between the 
two pans of a ship’s double bottom can be utilized as bunker space for 
Dll. Since about 1920 there has been a rapid growth m the use of oil for 
heating houses. Much older than this h the use of Lerosenc for hght. 
City fer>p!c ofien fad m realize the tremendous importance of this, but 
among farmers and mbackwardcDuniriet kerosene is the mam illumiiunt. 
Even in the United Sutci kerosene is suit the source of light on 7 farmi 
out of every 10. 
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heat did not begin until about I860, not for power until near the end of 
the century. Among the world's important fuels petroleum and natural 
gas are (1) the most easily obtained, (2) the most easily distributed, (3) the 
most varied ui their uses, and (4) the most easily exhausted. They are 
easily obtained because, when holes are drilled in the deep-seated rocks 
where they accumulate, the pressure causes them to well up. Often oil 
and gas gush out so violently that the well-drilling tools fly high in the 
air, and the flow cannot be checked for days, or even months. Such 
“gushers” sometimes take fire. When oil was struck at the San Bocas 
well in the Tampico oilfield of Mckico m IWS the oil that gushed out 
caught fire from the drilling engine. It burned 57 days, consuming 
175,000 barrels of oil a day, and wasting material worth $3,000,000. The 
,^mc was 800 to 1,400 feet high and ga\e so much light that a newspaper 
could he read by it at night 17 miles away- Such a well, when properly 
capped, IS worth thousands of dollars a day. 

When such huge returns are possible from the insignificant labor of 
drilling a well, it is not surprising that the search for oil has been carried 
on with the same eagerness as that for gold. When new oil territory is 
opened, prospectors rush in to get hold of the best sues, and there u all the 
reckless evcitcmenr, quarreling, and trickery which occur during stam- 
pedes for gold. The first days of the California and Texas oilfields, for 
example, were marred by great lawlessness. 

(2) Why Petroleum Can Eaitly Be Transporteih Petroleum can be 
transported cheaply because it can be pumprf into tank cars or tank 
steamers as easily as water. It can also be driven through pipes for hun- 
dreds of miles, thus giving it an extremely cheap mode of transportation 
Pipe lines today run not only from the oilfields in Pennsylvania and 
Illinois to New York, but also from Oklahoma to Chicago. In Asiatic 
Russia a pipe line runs from the great Baku oilfield on the Caspian Sea 
to Datum on the Black Sea. Others carry oil from Irak to the Mediter- 
ranean. 

(3) The Use of Natural Gas. The waste of natural gas has been far 
greater than that of petroleum. In Pennsylvania the gas which usually 
accompanies petroleum was long ago led into pipes and utilized for cook- 
ing, lighung, heating, and other purposes. It__supplicd the Pittsburgl' 
region and other sections of Pennsylvania, West Virginia, and Ohio w it*- 
very cheap fuel for many years. Almost every house used it. In mon 
remote oilfields, however, the natural gas was mostly wasted until aboi 
1925. The local market for it was so small that it did not seem wort 
wihile to bother with it Then the owners of oilfields suddenly awoke ' 
the fact that gas can be transported long distances by pipe lines cv 
more cheaply than oil. At first it is earned along by the pressure of i' 
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a generation is rare. In spite o£ the drilling o£ new wells, the yield of the 
Pennsylvania field fell from 33 millmn barrels in 1891 to only 7 million 
in 1921, but it has again gone up to about 10 million. PennsyKama ranked 
as the world’s greatest producer rn 1^0 but forty years later it had been 
surpassed not only by foreign fields such as those of Tampico, Baku, and 
Venezuela, but also by Oklahoma, Cahfomia, Texas, Louisiana, Kansas, 
Arkansas, and Wyoming, as well as by Illinois, ivhich in that period 
became a great producer and then fell to rebtively low rank. The way 
in which production changes is tvcll illustrated in the followmg table. 

PeTSOLELH PHODtCTION, MILLIONS OF BakSXLS 


j Percentage 

1 1900 1909 '913 I9rt 1932 1939 


British Borneo. , 
Germany 
SaUialm, Russian 
Poland (old area) 



The demand for petroleum, especially for automobiles and for lubri- 
cants, is increasing enormously. If the jKe«nt conditions continue, there 
is no knowing when the supply will be exhausted. A decade or two ago 
the geologists feared that the supply would be almost used up by now, 
but at present the reserves of oil m the rocks are supposed to be far more 
extensile than w-as formerly estimated. Moreover, vast beds of shale in 
Colorado, Scotland, Estonia, and other regions yield oil when heated. The 
process is costly, however, and Scotland is the only country where there 
has thus far been large production. The oil shales wall probably be avail- 
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In Its use for power, petroleum possesses a great advantage because 
It can not only be burned, but also ex{doded, thus giving posver without the 
intervention of a boiler and steam. Everyone is familiar with this in 
automobiles, where the refined petroleum product known as gasoline 
IS employed. A heavier and cheaper distiilatc, or even crude oil, is 
similarly exploded in the Diesel engine. More steamships are now 
equipped With this kind of engine than with steam engines 
yh.% a lubricant the effect of petroleum upon the development of power 
has been about as important as its effect as a fuel. Modern methods of 
utilizing power demand high pressure steam engines, and high-speed 



machinery like dynamos, motors, automobile and airplane engines, and 
many machines m factories. Such machinery must be lubricated with 
high-grade oils. Petroleum supplies the only oils that arc cheap, abundant, 
and able to stand the high temperatures of high-pressure steam engines. 
Wiihout petroleum or its siibsutates nude from coal our present vast use 
of gower would be almost impossible. 

s^(5) Why Petroleum Should Be Used Sparingly. By its very nature 
petroleum tends to rapid exhausuon. At first, when a source of oil is 
tapped, the gushers often waste a great deal; Liter they merely flow gently; 
next they cease to flow naturally, and must be pumped; and finally the 
wells that are pumped give a smaller and smaller output. A well that lasts 
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extremely profitable. Hence when a wonderfully productive oil region 
was discovered on the northeast roast of Mexico near Tampico, Ameri- 
cans, British, Germans, Dutch, and other foreigners all hastened to get 
control of as much land as possible. The production of oil increased so 
rapidly that, although it was ncghgiblc in 1910, Mc^aco soon stood next 
to the United States as an oil producer, and the Tampico region produced 
more od than any other area of equal extent. Similar occurrences have 
taken place in Colombia, Iran, and especially Venezuela. In 1920 Vene- 
zuela produced practically no oil. In 1939 it rivaled Russia for second 
place and produced five times as much as Mexico. Political conditions 
there are so uncertain that the oil companies, chiefly American, British, 
and Dutch, immediately ship the oil away from Lake Maracaibo, where 
most of it is produced. It goes largely lo great refineries on the neighbor- 
ing islands of Oruba and Curasao. Since these arc Dutch, they were 
politically safe until the second World War. 

The oilfields of Mexico have played a conspicuous part m international 
politics. Since Mexico has little coal, oil is by far her greatest fuel. It 
is used not only for factories, streetcir lines, and lighting $) stems, but also 
for about half the railways. Still more imporunt from the Mexican 
standpoint Is the fact that taxes on oil lands and on exported oil are an 
important source of government revenue. Because of these facts there 
tvas for a while much conflict among three sets of people, each wishing 
to get as much as possible from the oilfields: (1) the foreign uploiters 
who had acquired title to the lands and had invested much money, (2) the 
Mexican government, which felt that it must impose heavy taxes m order 
that Mexico might get its fair share of the great wealth that keeps flowing 
out of the ground; and (3) Mexican bandits and rebels, who also wanted 
a share in this wealth and sometimes icrron'wd the workers at the oilfields, 
n^bed and even killed the paymasters and others, and thus compelled 
the oil companies to pay large sums for protection. The Mexican govern- 
ment was sometimes unable to prevent this or to punish the ofTenders. 
Such complications led many persons to say that people from the United 
States have no right to exploit the resources of their more backward and 
less competent neighbor, while others said that this country ought lo 
intervene and give Mexico a good government. 

In the end the Mexican government took the oilfields entirely away 
from (owgn erwnen. I? promised to pay for them. Inosmuch ss hte^ico, 
like most Latin American countries within the tropics, frequently defaults 
on its goicrnment bonds, this was not at all satisfaaory, and much politi 
cal argument ensued. To nuke nutters v\-orsc Mexico agreed to sell a 
large pan of the oil lo Germany, thus adding a new' complication. Then 
ihc second World War broke ou^ and England and France prermted any 
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able long after the liquid perroleum is largely exhausted. Coal also yields 
petroleum when heated. The supplies available from this source are large, 
but gasoline produced m this way costs about four times as much as when 
distilled from petroleum. If we look far ahead, it is clear that future 
generations will think us barbarians and fools unless we use our oil very 
carefully and without waste. 

How Petroleum Influences Human Activity 

In Its effect on man, the geographical distribution of petroleum is much 
less important than the distribution of coal. If its value for fuel had been 
known earlier it might have caused manufacturing cities to grow up where 
It occurs, but now this rarely happens. This is pardy because petroleum 
IS so easily transported, and partly because towns in oil-producing regions 
are generally disagreeable. Even the better residential portions usually 
smell of oil, while the parts where most of the people must work are 
very dirty and greasy. Slimy, oil-covered pools arc scattered among 
black, forbidding derricks. Another reason v^y manufacturing centers 
do not grow up around od wells is that such places are rarely permanent. 
Like “boom” mining towns, they usually grow for a few decades and then 
decay as the oil gives out. There arc exceptions to all this, however. TTie 
presence of oil has led to a rapid and apparently permanent growth of 
manufacturing and populauon in Los Angeles. Nevertheless) the sub- 
urban parts of that city are still among (he most delightful of residential 
regions, 

'The most imporunt effect of petroleum upon man is the way in 
which It has aided two great improvements in machinery: (1) It has 
made all sources of power much more effective by cheap lubricants for 
high-speed machinery and high-pressure steam engines. (2) It has led to 
the invention of the light engines which are necessary for the automobile 
and especially the airplane. If there had been no such thing as cheap, 
easily combustible fuel oils it is doubtful whether we should have had 
these means of transportationyWhcn the world’s petroleum and natural 
gas arc pracucally exhausted and their places taken by alcohol and other 
substances stiU to be mvented, furdier generations will still remember 
petroleum as a factor in one of the most important advances in trans- 
portation. 

The Political Effect of Petroleum. The high value and limited dis- 
tribution of petroleum make all the great nations eager to secure new 
supplies This IS especially true of countnes such as England and Ger- 
many, which have little or none wnthin their own territories. Even if 
countries have an abundance at home, however, their business men are 
eager to find new supplier for the development of new fields is often 
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production of minerals tends more and more to be spread all over the 
ivorld. As new discoveries are nude, there is a strong tendency to con- 
centratc on the best supplies, no matter where they may be located. These 
arc the ones that can be worked most profitably. Poorer deposits arc 
worked mainly when there is a shortage, or when prices are high for some 
other reason. At the same time, the ufc of minerals tends to increase 
more rapidly in the industrial sections than anywhere else. Hence as 
time goes on those sections, together with the outlying businesses which 
they run, tend to use an evcr-inCTcasing percentage of the mineral wealth 
of the world as a whole, Chicago, Detroit, New York, Boston, London, 
Brussels, Essen, and Berlin use vastly more coal, oil, iron, and copper in 
proportion to their population than do Havana, Rio dc Janeiro, Cairo, 
Bombay, and Canton. They use a still greater proportion of the rarer 
minerals such an antimony, bismuth, ruthenium, and columbium. 

Hor^Power May Be Obtained in the Future 

In spite of all possible economies and inventions the time will surely 
come when new sources of power will be needed. Man power and animal 
power have long been msuificient. The space available for raising wood 
decreases as the world's popubtlon becomes more dense. Cm! and 
petroleum are rapidly being exhausted. Among the sources of power 
now used only the wind and running water can be counted on as perma» 
nent sources of abundant power. It is estimated that when proper dams 
and reservoirs are built the streams of the United States may possibly 
supply more than 100 million horsepower. At present our factories and 
transportation systems use more than 30 million horsepower; the heat 
used in houses, and the power used on farms, in automobiles, and for 
all manner of minor purposes probably brings the total up to 50 million. 
Thus if the waterpower could all be utilized it would suffice for the 
present, but our population is still growing, and the amount of power 
needed per individual is increasing by leaps and bounds. Hence if we 
have 175 million people in 1970, we shall probably need much more than 
100 million horsepower for all purposes including heat and light. Similar 
conditions will probably prevail in other countries. It is impossible to 
predict what may happen if densely populated but backward countries 
such as China and fnciia begin to use power on a really large scale. It 
seems probable, however, lhar, even when all the waterpower has been 
harnessed, the world will ultimately need much additional power to heat 
houses, cook food, carry on industries, ^nd keep iramponation systems 
in operation. 

Part of this can perhaps be ebtained from the wind, but the greatest 
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oil from reaching Germany. Thus oil made die Afcxican oilfield a political 
storm center for many years. 

In certain respects the relation of Japan to the coal mines of China is 
like that of the United States to ihc oil of Mexico. A progressive country 
needs fuel which a less progressive country has in abundance, but is not 
using and has not knoivn how to develop w'lthout outside aid. Japan 
elected to get Chinese coal by means of war. Thus the fact that a back- 
ward country contains rich supplies of a valuable source of power gives 
rise to one of the most difficult of political problems. 

The Great Users of Mineral Wealth 

The way in which pipe Imcs for both gas and oil run toward the 
northeastern manufacturing section of the Unircd States, or else toward 
scapons from which it is easy to ship oil to that secuon, or to the similar 
section of Europe, illustrates one of the most important principles m the 
geography of minerals. This principle is that, no matter in what part of 
the earth a mineral occurs, there is a tendency for the most advanced 
parts of the world to get more than iheir share of the use of ic. To put 
the matter m another way, the chief users of meials and fuels are the 
most progressive nations, especially those parts of them that are highly 
industrialized. A region such as Scotland, Germany, Switzerland, New 
York Sute, or California gets the minerals that it needs no matter whether 
u produca them itself or has to seek them far away. Thus there b a 
constant flow of both metab and fuels from regions of relatively little 
development to those of highest development. The more unusual a 
mineral is, the greater is the tendency. Such metals as vanadium, rubium, 
and tungsten, for example, are useless except in a few small regions where 
special kinds of steel are made or highly complex chemical processes arc 
carried out. Therefore, wherever these materials may be produced, they 
arc sure to be shipped to those few areas for final use. 

This same principle is true even m applicauon to such common com- 
modities as iron and coal. Iron ores are normally brought to coal mines, 
but this happens mainly when cfwl mines are located close to one of the 
active industrial regions such as Great Britain, Germany, or the part of the 
United States from Buffalo to Oiicago. The world’s brgest and best coal 
deposits happen to be located in these regions, and naturally considerable 
coal IS shipped away from them. The significant fact about this, however, 
IS that most of ilie coal goes ciiher to other parts of the industrial scaions, 
such as New York, New England, hlmncsota, our Pacific Coast, France, 
and Italy, or to places where it will be used in ships or factories which 
arc financed and managed by people from the industrial sections. The 
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ing 10 the kind of power cmpIojeA C«I^»re the routes according to (i) topography; 
(a) their \a!ue to the community; (3) the difficulties of construction. 

' 4 Express the production of petroleum, coal, iron, or other iiuaerab ui s anous 
countnes in the form of a graph. 

5. Make a map of the worltf showing by different shadings or colors the kinds 
of jwwer that are most common. Explain your map in terms of geographical 
ensironment. 
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source of power is the sun In the drier part of Texas, tvbere the sky 
IS usually cloudless, any two average counties among the 245 in the 
state receive from the sun enough power to run all the factories and 
transportation systems m the entire United States. If wc can devise means 
of using sun power directly and cheaply, one of the world’s greatest 
problems will be solved Today steam can be made in solar steam engines 
whose boilers are heated by concentrating the sun's rays by means of 
mirrors. Such engines, however, arc too expensive to be practical, and 
can be used only in places where ihc sun is rarely clouded. The engineer 
who invents a solar engine that is practical and cheap, and that has 
sufficient storage to carry it through cloudy days, will do mankind a most 
wonderful service. When that is accomplished, wc may hope at last to 
get rid of our strike-breeding coal mines except as places from winch 
material for dyes, medicines, and so forth is extracted. We may also get 
nd of die factory chimneys that pollute the ait of our cities. Perhaps our 
factory towns will be as clean and wholesome as those m Switzerland 
and other places that now use hydroelectric power. We may be able to 
extract aluminum cheaply and m enormous quantities and thus conserve 
less abundant metals such as copper, lead, and tin. We may perhaps pump 
water for irrigation so cheaply as to cultivate many dry regions that now 
are almost uninhabited We may be able to heat our houses electrically 
with as much ease as we now light them. Think of the work and dirt 
chat would be saved in that one way* The cost of transportation and of 
manufactured goods would be lessened, for now one of the brgest items, 
especially in transportation, is the cost of coal In short, if solar energy, 
or perhaps atomic energy, should ever become cheaply and easily available, 
life might be rcvolucionizcd almost as much as it has been by the invention 
of the steam engine; in most respects the change would be beneficial. 

QUESTIONS, EXERCISES. AND PROBLEMS 

1 Make a list of ten industrial planes near your home, including at least one 
power plant Classify them according to (i) the source of power, (2) the use to 
which the power is put, (3) the distance and method by which the power is trans- 
mitted, (4I the relative com of the poner and the reasons for choosing each par 
Ocular kind 

2 In Switzerland tourists ate surprised to see even the most primitive cottages 
lighted by electricity List six other parts the world where a similar develop- 
ment IS likely to take place or has taken place Arrange these m the order in which 
you think an investment in waterpower would be profitable, and give your reasons 

3 On a map of your home district, show the method of transportation by some 
such scheme as the following- railroacb.a solid with little vertical bars across it, 
four lane roads, a double solid hoe; other hard roads, a single solid line, trolley or 
bus lines, a double broken line, other roads, a hue of dashes. Color the lines accord 
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MAN'S RELATION TO CUMATE 

CHAPTER XVI 
CLIMATE AND LIFE 

How Climate Affects Man Directly 

The geographical distribution of health and energy depends on dmute 
and weather more than on any other single factor. The v\ ell-known 
contrast bchfeen the energetic people of the most progrcssiie parts of the 
temperate zone and the inert inhabitants of the tropics and esen of 
intermediate regions, such as Persa, is largely due to clmutc- This arues 
not only from the direct effect of the Heather upon human activity, but 
also from the effect of climate upon agriculture, diet, disease, occupations, 
and general progress. The indirect effects are often more important than 
the direct effects. In this chapter, hoHo-er, we shall consider mainly the 
direct effects. 

The best way to understand the direct effect of climate and weather 
upon health and energ)* is to consider how the weather causes our own 
condition to sary from day to day and season to season. Although some 
people are more affected than others, everyone b influenced by tempera- 
ture, humidity, wind, sunshine, barometric pressure, and perhaps other 
factors such as atmospheric clccmcity and the chemical composition of 
the air. On days when all these factors are favorable, people feel strong 
and hopeful; their bodies are capable of unusual exertion, and their minds 
arc alert and accurate. If all the factors are unfaitjrable, people fed 
inefficient and dull; their physical wraknesscs arc exaggerated; it b hard 
to concentrate the mind; the day’s wtirk drags slowly; and people go to 
bed at night with a tired fedingof not having accomplished much. Hence 
in variable ditnaics like that of the United States, people's physical and 
mental energy keeps changing from day to day and season to season. 
Sometimes one feds almost as inert as if he hsed within the tropics, hut 
soon a change comes and one again feels the health and energy which 
make it possible to work hard and llunt clearly. Changes in people's 
energy can be detected by measurmg how much they accomplish in a 
given time when the same kind of work is done day affer day, as among 
piece workers in factories. 
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How Health and Energy Are Measured 

There arc many other praciial «ays of measuring variations in the 
neahh ant) energy of a community from season to season. They can 
be measured by means of the testing apparatus used in gymnasiums. 
The lieali)} of children can be measured by recording ihcir rate of growth 
m height and weight. The health of the whole community can be meas- 
ured by ilie number of deaths from disease, but in doing this, of course, 
we arc dealing with indirect as well as direct effects of the sseathcr. Or 
again the health and energy of the mind can be measured by finding out 
the difference from week, to week in the work done by sciiool children, 
bank clerks, or other people whose occupations demand brain work. 
Another excellent method consists of expenments sshere people arc sub- 
jected to definite kinds of atmospheric conditions in artificially controlled 
rooms. Changes in blood pressure, rate of breathing, pulse rate, and 
chemical composition of the blood and other secretions all lead to the 
conclusion that, in a variable climate, such as that of the United States, 
people's health and energy go through a regular senes of changes from 
Kasoci to season and day to day. 

The Effect of the Seasons 

Haw Phyncal Energy Varies from Season to Season, The variations 
in people's strength from month to month are so important and teach so 
much about the tlutribut/o/i of health and energy througliout the tvorld 
that we may well study them closely. A540 shows how both work and 
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health vary in the northeastern UniKt! States from season to season. The 
upper curve is based on picce-\vorVers in Connecticut factories, who were 
encouraged to work fast by bonuses. Curve B is of the same sort, but 
from Pittsburgh. Nouce how the two go up and down together. They 
are low every winter, but rise steadily till May or June. In the first two 
years they drop somewhat in summer. Those two summers iverc very 
hot, especially the second. The third summer, howcscr, was cool, and the 
fourth even more so. Accordingly there was no drop in energy, and the 
factory workers kept on doing better and better work unul October or 
even the beginning of November. Even in the first two years when the 
summers svere unfavorable the peaks in the curses during the autumn 
indicate excellent work. In the second year the autumn peak docs not 
quite reach the level of the June peak, apprcnlly because the excessively 
hot summer sapped people’s energy so much that they did not fully 
recover even in the fall. Similar studies m Japanese factories show a 
simibr prolonged cfTcct of unduly hot weather. 

The two lower curves show that health id Connecticut and Pennsyl- 
vania follows almost the same course as work, except that it lags some- 
what. Health is measured in these curves by turning the curve of the 
deathrace upside down to agree with the curve of work. High parts 
mean few deaths and good health. Deaths, of course, lag behind the con- 
ditions of infection, diet, or wathcr that cause them. Thus in the first 
year curves C and D reach their lowest point later than A and B. This 
means that in January, which was very cold that year, people's efficiency 
fell off badly all over the northeastern United States. The same conditions 
which caused their efficiency to fall off diminished their vitality so much 
that many contracted diseases. Hence poor health and a great many 
deaths conunued through February and March. The extraordinary thing 
about A340 is that jear after year the four cun'cs all fluctuate closely in 
harmony. No known condition except the weather could cause this. 

The Opttmtini Season. The curves of A340 mean that the optimum 
or most favorable time for work in the nonheasiern United States is 
October. At that time people feel like working hard; they get up m 
the morning full of energy, and go at their wxitk quickly and wntlniut 
hesitation; they walk briskly to business or work; and they play with 
equal vigor. Among healthy young workers headaches, colds, indigts- 
iion, and other minor illnesses arc fewer than at other seasons, although 
among weaker and older people these begin to increase a hide as soon as 
the weather becomes cool. Kevenhelcss until the nights become frosty 
there arc relatively few serious illnesses, so that the number of deaths is 
almost as low as at the end of a cool summer when vacations, outdoor 
life, and fresh vegetables and fruit all help to preserve good health. 
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Then, as cold weather comes on, the workers accomplish less, ill health 
becomes more and more common, the phyacians arc kept busy, and 
deaths increase. By January or February the general efBciency may have 
dropped 10 per cent and deaths may have mereased by 20 or 30 per cent. 
In a cold winter these bad conditions may last through hlarch, but 
ordinarily there is an improvement as soon as the air begins to become 
warmer. The improvement continues through the spring, and in May 
or early June the conditions of health and energy are almost as good as in 
October. What happens after May depends on whether the summer is 
hot or cool. Very hot summers may cause people’s health and energy 
to be httle better m July than m January. The diseases are not the same 
in summer as in winter. Digestive troubles, for instance, are especially 
common in summer, whereas colds and other respiratory illnesses prevail 
m winter. Moreover, the feeling of laziness that comes over people in 
hot weather is not quite the same as the dull, ured feeling that one has in 
Winter. Yet the effect on work and health and the result in low efficiency 
and many deaths are similar. In the northeastern United States, how- 
ever, such debilitating summers are rare. More often the summers are 
the best time for health, so that they help to make the autumn the time 
when well people accomplish the most. 

How the Effect of the Seasont Varies with Latitude. If we study 
the people of different latitudes we find that the periods of greatest 
and least energy occur at different times. In northern Maine or Minae- 
sou, and suli more in Canada, there is only one unfavorable period, the 
winter. People arc at their best from July to September, Then health 
and efficiency decline steadily as the cold winter comes on, and in January 
and February reach a level below that which prevails during the same 
months m New York, Chicago, or St. Louis, for example. Farther south 
there are four periods, two of good health in spring and fall, and two 
of relatively poor health m summer and winter, but the contrast between 
the good and the poor t$ not so great as in latitudes a little higher or 
lower. In still lower latitudes there arc once more only two periods, 
but in such warm regions die long summer i$ the unfavorable time, and 
the^hort wmter u favorable. In central Florida, for example, the long 
warm summer shows a pronounced deebne in health and rate of work 
lasting about six months, and the short winter is much the best part of the 
year. The loss of health and sucagth due to continued warm weather 
becomes more pronounced the farther one goes toward the equator. 

In the other continents similar conditions prevail. In Europe, in the 
lautudc of central France and southern Germany, the seasonal variations 
of health and strength arc much the same as m Boston, New York, 
Cleveland, and Detroit. That u, people are most healthy and active in 
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64° F. for day and night together. Averages as low as 60°, however, or 
as high as 70° are almost equally fovorable, provided there are no very 
hot days. Put in another my dm means chat tuple's h ealth and strength 
are greatest when the thermometer drops to 55° or_60° at night, and rises 
to '70°' or 75° by day. For mental wdrlL71wwever, the optimum appears 
to occur when the ternperature outdoors — not indoors — averages a good 
deal lower than for physical activity, probably about -40° or 45°. As a 
rule, people do their best thmking and planning, their minds arc most 
j alert and inventive, and they have the best judgment during the part of 
1 the year when the thermometer out of doors falls toward freezing at night 
land rises toward 50° or 55“ by day. 

All human progress depends on activity of both mind and body. An 
active engineer, for example, is needed to plan a system of water works; 
active day laborers arc needed to dig ditches. Hence the best climates 
appear to he those with an average temperature somewhat belosv 40 
during the coldest winter month and somewhat below 70° during the 
hottest month. This gives the longest possible periods averaging about 
45° at one season and about 65° at the other, thus providing the best 
conditions for both mind and body. 

From the standpoint of temperature alone, regardless of other condi- 
tions, the region within about 400 miles of the southern part of the North 
Sea seems to be about the best pan of the world. A circle drawn through 
Glasgoiv, Dublin, Paris, Berlin, and Copenhtgen includes much of the 
best area. Other minor areas of similar temperature arc found around 
Puget Sound and in New Zealand. Other factors as well as temperature, 
however, must be taken mto account, as we shall now see. 

(2) Humidity. The amount of moisture in the air is one of the im- 
portant factors in regulating health and energy. We can measure this 
either in absolute units— so many grams of water vapor for each cubic 
foot of space — or in relative units— such and such a percentage of the 
total amount of vapor that the air will bold at any given temperature. 
The latter, that is, relative humidity, appears to be more important than 
the absolute humidity. At high lempcratures almost everyone is conscious 
that humid air is uncomfortable. "With the thermometer at 90° one can 
be quite comfortable if the humidity is 30 per cent, let us say, especially 
if a breeze is blowing so that dry air b constandy brought in contact with 
the skin. With a relative humidity of 80 per cent, on the contrary, and 
a similar temperature, one perspres at the slightest exertion. If such 
Weather continues long, people fed weak and exhausted. In Japan the 
hot summer is so humid that everyone feels wilted. People become so 
weakened that in September die deaihrate is higher than at any other 
season. 
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xtreme dryness at high temperatures is also undesirable. Studies in 
jpitals, _for_cx3mple, show a high dcathratc not only after surgical 
yperations performed in hot, humid stcaiher, but also after those per- 
formed m liot'« 5ther that iTcspecially dry- The lowest deathrate in hot J 
weather comes when the operations are performed on days with a moderate f, 
degree of humidity. Again, the general deathrate for people as a whole 
is exceptionally high m hot dry atics, such as Seville in Spam and 
Allahabad in India. Cairo in the Saharan oasis of Egypt has one of the 
world’s highest deathrates. 

When the outdoor temperature averages below the optimum, that is, 
below about 65“, the best condition for health and energy appears to be a 
relatise humidity high enough so that the air is almost saturated with 
vapor at night and dew falls abundandy. On a clear day of this kind the 
relaute humidity may fall to perhaps 50 per cent at noon, but when 
cloudy and ramy days are included, the best average for health rises above 
80 per cent for day and night together. The evidence for this lies in the 
fact that, when the temperature averages below the opumum, the death- 
rate rises higher in dry weather than in relauvely humid weather with a 
similar temperature. In many countries the highest deathrate of all occurs 
m cold dry weather when there is no snow on the ground. 

Just how much o£ all this is due directly to atmospheric humidity and 
how much to other condiuons which accompany humidity is not yet 
clear. There is reason, however, to believe that although the humidity 
itself is important for man, just as it certainly is for plants, other condi- 
tions also play a part. One of these is the fact that humid weather in 
middle latitudes is also likely to be weather with a good many cyclonic 
Storms and with fairly frc<juent changes from clouds and ram to fair, 
sunny weather. Another is that in dry weather the air tends to become 
dusty, and this is always bad for health. The dust is washed out of the 
air by the rain which falls during pcrioch of high humidiry. In cities 
such as Cairo extreme dryness causes the air to be dusty much of the 
time. The dust usually consists largely of tiny quartz particles which 
are very bad for the lungs. Aforeov'cr, tn regions where there is a dry 
season of considerable length sanitation is often sadly neglected, sewage 
is not properly disposed of, and the streets and alleys are often filled with 
filth, which quickly becomes dry and powdery. The wind blows this far 
and wide, carrymg with it many kinds of harmful bacteria. 

\\Tiat has just been said about unfavorable conditions in dry regions 
seems at first to disagree with popular o^nnion about the advantages of 
such regions for health. There is no real disagreement, however. Part of 
the disadvantages of dry regions disappear when people pay proper atten- 
tion to sarvavon and make sure that the air is free from dust. The others 
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are neutralized m part by the fact that in dry regions people live a much 
more outdoor life than in those where ram falls every few' days. If the 
people in the mare humid regions would live out of doors as much as 
those in the dry regions, their climatic advantages would be much more 
apparent. 

(3) Cyclonic Storms and VanaMity, The best climate for human 
activity must have the right conditions not only of temperature and 
humidity, including rainfall, hut of some other quality which Is intimately 
connected with variability from day to day. One of the most curious 
facts about climate is that in the United Scares, at least, a drop in tempera- 
ture from one day to the next is systematically associated with a drop m 
the dcaihrate. A similar rise in temperature, on the contrary, is associated 
with an immediate rise in the dcathtatc. These two contrasted relation- 
ships prevail at all seasons. It is easy to see the reason hr them in sum- 
mer. At that season increasing warmth takes the temperature farther 
and farther above the optimum, whereas a drop brings it back toward 
the optimum. In winter, however, the oppcuite is true. Continued cold 
weather in winter is practically always associated with a high deaihraie 
and therefore with lowered elTiciency. A warm winter is associated with 
a low deaihrate and high efliciency. Nevertheless, the immediate effect 
of a drop in temperature is so stimulating that the deathrace regularly 
drops decidedly on the day when the temperature drops and tends to 
remain low on the succeeding day. Then, if cold weather continues, the 
deaths increase. In the same way, on the day vvhen the temperature rises 
and on the next day ibe drathraie also tjses. but if the weather remains 
warm, the deaths dimmish to a level appropriate to the temperature. 

These strange and seemingly contradictory conditions evidently mean 
that the arrival of tropical and polar air masses has an effect on the human 
body different from what would be expected on the basis of temperature 
alone Tlie tropical masses, both in summer and winter, bring conditions 
which depress human vitality. The polar masses, on the contrary, at 
first bring the opposite conditions, thus stimulating people and preventing 
death. In each case the clTecl is short lived, lasting only a day or two. 
Nevertheless, it is of high importance as vve repeatedly see m our own 
experience. 

Take a week in April as an example. On the first day (1) there is 
frost in the morning, but a warm sun in a bright blue sky raises the 
temperature above 50° -at noon, and people talk about planting thetr 
gardens. That night there is no hint of frost, even in the coldest hollows. 
The next day (2) a tropcal front arrives, a w'arm moist wind blows frorr. 
a southerly quarter, and the temperature approaches 70“ at noon. The 
robins chirp on the lawn, the lilac buds swell visibly, and people wish 
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they were wearing summer cloth«. Tliis is all very pleasant, but it does 
not make people feel active. On the contrary it gives them “spring 
fever.” They want to knock oil work and bask in the sun, or do almost 
anything except stick to thdr work. The next day (3) clouds gather 
toward night. On the fourth morning (4) ram is falling, but in the 
afternoon the wind shifts to the west, the temperature falls rapidly, and in 
a few hours the rain comes to an end. That day people work steadily 
without thinking much about anything dse. Late at night the clouds 
disappear, and the stars shine like twnnkhng points in a sky of crystal. 
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Finally on the fifth day of our scries (5), the air in the morning is too 
cold for comfort. NeieriheJess, if has a sparkling braang quality which 
makes everyone feel like work to a degree that is quite different from 
the languor of two days before. The two days when people {«! least 
like work (days 2 and 3) are the ones when the dcathrate rises. The 
two when they work best <4 3»>d 5) are the ones when the deafhrate « 
low. At all seasons the coming and gtring of a cylconic storm produce 
essentially this same eficti, but the result* arc more evident in summer 
than in winter. 
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Inasmuch as cyclonic storms are accompanied by a double effect, 
partly good and partly bad, the question arises whether their net effect 
IS helpful or harmful OneaDSwruseeiiina comparison between deaths 
in New York Cit) and the degree to which the weather vanes from dJy 
to day A347 shows the deaths on the last day of a long senes of ten-day 
periods. Hie top curse represents svarm weather and the liottom one 
cold. The left side represents periods when there was very little change 
of temperature from day to day, which means few storms. The right 
side represents extremely saruiblc, stormy weather. In each of the fisc 
parts of the diagram light shading ap(Kars at both ends of the cuned 
line and black shading m the middle. This means that at all seasons two 
kinds of weather are bad for health, and one kind is good. The bad kinds 
are (I) monotonous weather when there are few storms and hitlc change 
from day to day, and (2) extremely variable weather when there arc many 
storms accompanied by great changes of temperature. The good kind is 
weather that has a medium degree of storminess. The numbers attached 
to the lines show that in New York the medium periixls far outnumber 
the ones that are so monotonous or so variable that ihey do harm. What 
this means, then, is that, although the coming and going of tropical and 
polar air masses m cyclonic storms sometimes do harm, far more often 
they are a decided help to health and activity. 

On the basis of all this die optimum climate for human progress may 
be summed up as follows: (1) the average temperature ranges from some- 
what below 40* in the coldest month to nearly 70* in the warmest month; 
(2) frequent storms, or winds from oceans or lakes, keep the relauvc 
humidity quite high except m hot weather, and provide ram at all sea- 
sons; (3) there is a constant succession of cyclonic storms which bring 
frequent moderate changes of temperature but are not severe enough to 
do harm It is probable that on a cool coast such as that of California 
the frequent land and sea breezes, or some other condition connected 
with the sea, provide a factor which has much the same effect as cyclonic 
storms. 

The Ideal Climate 

We are now ready to ask ourselves what parts of the world have the 
best climate for man. By this we mean the best for the ordinary work of 
life among people like ourselves. No region on earth fully satisfies all 
the requirements. England and the neighboring parts of continental 
Europe come nearest to the ideal, but the northern United States, a narrow 
strip close to the Pacific Coast from California to British Columbia, and 
finally New Zealand fall little if any behind. In Europe the chief limita- 
tion of the region within 400 miles or so of the North Sea is that changes 
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of weather are not quite frequent and strong enough, and there are some- 
times long periods of monotonous dampness. Southeastern England per- 
haps ranks highest in this region. Fa^er east, in Germany, the condi- 
tions arc much like those of southern New England and New York 
c.\cept that changes arc not quite so numerous or so extreme. The north- 
ern United States east of the Rocky Afountams has almost the right 
amount of storminess and humidity, but the summers are often too hot 
and the winters too cold, and the cold waves arc too sescre. The \scstern 
coast of the United States, on the contrary, is almost ideal as to tempera- 
ture and has a fasorablc degree of humidity most of the ume, but does 
not have enough storms. 

Although the Japanese climate cannot rival those of the regions men- 
tioned in the last paragraph, it is eicceJlcnt. because of its very faiorahJc 
temperature except in summer, ns many <tormi, and abundant rain The 
chief difficulty in the southern pari, where most of the people live, is that 
the summers ate loo warm and especially too moist 

In the southern hemisphere. New Zealand has probably the best cli- 
mate, for there arc no e.\tremcs of temperature and storms are fairly 
abundant. The southeastern corner of Australia also has a fairly stimulat- 
ing cLinace, as haie parts of Argentina and Chile, but in these three regions 
cyclonic storms are not very numerous and hence there is not sufficient 
variability. 

A Map of Climatic Energy 

A332 shows how human energy would be distributed if it depended 
wholly on climate. Of course it actually depends also on many other con- 
ditions such as biological inbentance, food, shelter, and training, but for 
the present wc may omit these. The pans with the two heaviest types 
of shading show where the climate has the greatest effect in giving people 
good health and making them energetic Notice the two mam dark 
areas in the northeast and west of the United States, and another in west- 
ern Europe. The European area projects eastward into Russia. In 
Siberia it disappears, for many of the cyclonic storms die out, while 
extremes of temperature and of dryness prevail in the center of the con- 
tinent. Only on the far eastern side of Asia m Japan does an Asiatic 
area o£ high, but not very high, energy appear. South of the good areas 
in the Unised States, Europe, and Japan, the conditions of health and 
energy decline, reaching their worst in the great deserts and near the 
equator. South of the equator they again improve. Probably' nowhere 
in the southern hemisphere, however, does climatic energy rise so high as 
in the north, although small areas in New Zealand and Tasmania, and 
Perhaps the newly settled southern part of Chile north of the dense for- 
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csts, may rank very high. From all this tkree main facts appear: (1) 
the north temperate zone of cyclonic storms is the best part of the world 
climaucally so far as man is concerned; (2) coastal regions arc more 
favorable than continental interiors unless Ac latter arc helped by some 
special condition such as altitude or lakes; and (3) the southern hemis- 
phere has good areas corresponding to those of the northern, but not 
equal to them. 

Climate and Civilization 

How Climate Influences Character. Health and energy have an im- 
portant relation to character- Where the climate is stimulating and 
people’s health is good, it is easy to lie industrious. When people get up 
in the morning in such placet a large number of them feel like working 
Ihaid. They have the kind of energy that js needed for making jnven- 
Ji ions, trying new methods, and carrying out reforms. They do not neces- 
sarily have more ideas than others, but their energy enables them to put 
the ideas into practice. In an invigorating climate it is also easier to be 
honest and sober and self-cbntiolled than m a more enervating one. It is 
rmicH e'a'sier to speak the truth or to control one's temper when one feels 
strong than when one feels weak. 

People who live in stimulating climates arc likely to look down upon 
those who live in enervating climates. This 1$ a gteat mistake. The effect 
of climate is like that of food. We do not look down upon people who are 
weak because they have been unable to gel good food. Missionaries and 
colonial administrators in tropical countries have found that although 
religion, education, and good government may have a strong trpLftmg 
effect upon the inhabitants, it is almost impossible to overcome the effect 
of the climate, Thu simply means that will power, industry, and self- 
reliance depend upon health as well as upon inheritance and training. 

Because a person happens to be born m an unfavorable climate he is not 
necessarily incapable or less high minded than those born where the 
climate is more stimulating. In fact when a man who lives in an un- 
favorable climate such as that of Venezuela distinguishes himself he de- 
serves greater credit than an cquaDy distinguished man from a more 
favored region such as Louisiana, and much more than one who lives in a 
highly stimulating region like Ohio. The Venezuelan has to draw upon 
his own will posver for much of his energy, while the man from Ohio is 
greatly helped by a stimulating dimate. Thus our southern states deserve 
more credit for their achievemems than do the northern states. 

The Relation of Climate to the Distrtbutton of Cmlization. Climatic 
energy has much to do with the advance of civilization. B352 and 
A-B353 illustrate the distribution of'civibzauon. B352 is based on the 
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opinion of about fifty eminent men from different countries in North 
America, Europe, and Asia. Hie heaviiy shaded regions contain people 
who stand especially high in the scale of civilization. The other two 
maps (A-B353) are based on statistics of automobiles and schools. The 
automobile map indicates the general distribution of wealth and indus- 
trial activity. The education map mdicates that of the higher phases of 
civihzation. The two are closely similar and show no essential differences 
from B352, Compare all three of these maps of civilization with A352, 
which shows climatic energy. On all the maps the darkest areas, together 
with the heavily shaded areas which surround them, cover approximately 
the same regions. They embrace most of the United States and southern 
Canada, most of Europe, Japn. southeastern Ausiraha, and a portion of 
South America. The agreemem between regions of stimuJating climate 
and high civilization means that the health and energy imparted by such 
a cLmate provide conditions especull) faiorable for progress. Ocher con- 
ditions such as the Influence of men of genius, good government, an en- 
nobling religion, and strong institutions arc also necessary just as good 
water, good food, and proper shelter as well as good air arc necessary 
(0 hea!^. 

// C/imaiic Comparison: The Bahamas and Canada. To understand 
the relation of climate and citilization let us compare the province of 
Ontario, where the climate is one of the best in the world, and the Bahama 
Islands, which have a warm, monotonous, tropical climate. The original 
white settlers in both places were of the same stock. They were English 
colonists, many of whom left the United States at the time of the Revo- 
luuon because of their loyalty to Engfand. Today the descendants of the 
Loyalists in Canada arc one of the strongest elements in causing that 
country to be conspicuously well governed and progressive. In the 
Bahamas the descendants of similar Loyalists arc also one of the finest 
elements, but many of them arc rclauvely inefficient. Among the Cana- 
dians practically everyone has a fairly good cducauon. Among the 
Bahamans a large number have never b^n to school, and many who 
leVmed to read and write m their childhood have forgotten these arts 
because they do not practice them. 

The mam cause of these differences is the climate, which produces its 
effect partly through its direct effect on the body, and partly through 
indirect effects such as sanitation, disease, isolation, diet, and the clash 
between the Anglo-Sxxon and Negro types of culture. As the Bahamans 
themselves say, “This climate is very healthful and pleasant as cierjone 
knows. That is why people come from the North to spend part of the 
winter at beautiful Nassau. The only trouble is that it doesn’t make one 
feel like work. In winter its all right, although even then we can’t fly 
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CU'IATT. AND LIFL 


girl who reiurncJ to the ItUnds for a %iiii after stucljmg nursing in 
New York was asked wlieiher she enjojed life more m the United States 
or at liome. ''How can one help rn}<>>ing it more there?” she answerctl. 
"Ihcrc one feels like tinmg things, ficrc one neser feels like doing an)- 
thing.” Tlic whole miticr is well summed up by J local proserb which 
says that you c-innot tell whether a Ililuman ssoman is ptetty until she 
goes away and has a chance to grow plump and get sorne color in her 
checks. Some of the more thoughtful Uihaman jurents send their chil- 
dren to the United Stales or Lngbnd. not just for education, but to lisc 
permanently. Tliey feel tint the Ibhamas arc not a white man’s country. 

Tlic chief iroiihle in the tlihamas seems to be the monotony of the 
climate. Malaria and hookworm disease, two of the chief scourges of 
more tropical countries, are almost unknossn. The temperature is not 
ctcessivc. and the hottest days arc by no means so warm as m Kansas City, 
for example There arc few cyclonic storms, luwscver, and therefore few 
changes, and little to stimulate actnity. Hence, although people may 
base gi)o<l ideas attd may intend to carry them out, it Is scry hard to make 
an effort. When the Ibliaman gets up in the morning he feels a sort of 
dullness. The regular routine of daily life can be carried on without much 
difRculty, but when a new kind of work is to he dorse, he says, “Walt idl 
lomorrosv." Cisiliution ssill prolwbly commuc to make little progress 
there until the Bahamans learn to overcome their climatic handicap. 

Tlie Canadian cousins of the Bahamans, on the contrary, make great 
progress. They arc full of that superahumlant energy which makes peo- 
ple want to gel out and do something. We all know the feeling. It 
sometimes leads us to do foolish and even harmful things, hut on the 
whole It keeps us profitably active and alert. Tins activity and alenness 
are one chief reason why Canada is an important member of the family 
of nations. The ikihaman should not f>c blamed for his inertia or the 
Ontarian praised for lus achievements. Differences in climate have led 
to differences in diseases, diet, energy, and other respects so that progress 
IS far harder for one than for tlic other. 

Climate Only One cf the Faerort That Promote Citilitathn. It must 
not be forgotten that a stimulating climate is only one of the conditions 
which pTomoic cn ilization. The world may be likened to a czn\os upon 
which many ariisl^arc painting a”picture of civilization. One artist, 
called'clJmate, paints colors which may be lur'momous in one place and 
unpleasantly lurid or faded in fxhers. Race adds other tints, sometimes 
go^, sometimes had; disease and diet still others; religion adds its own 
spttia\ tints, and so fio odicr phases of human culture, including indus- 
tries, institutions, government, education, and other purely human inven- 
tions. If all the colors are good in any part of the world, that region will 
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have a high civilization. The United States and western Europe are 
particularly fortunate In bemg areas where the combination of colors is 
especially fovorable. 

Local Geography of Health 

Great variations in health and hence in efficiency arc often found within 
small areas. .They are due to many causes including diet, occupauons, 
types of clothing and shelter, economic status, and atmospheric condi- 
tions such as dust, smoke, sunshine, and ventilation. Use the mortahty 
records of your aty or county as a means of discotcring whether there 
are any persistent differences between the deathrates of different wards 
of the dty or townships of the county. Make a map showing the differ- 
ences, and see whether jou can correbtc them with any of the factors men 
tioned abov e, or with the percentage of children or old people in the vari- 
ous sections. 

Almost invariably there are decided differences in the rates of illness 
and death from season to season. A most interesting study can be made 
by plotting the deaths by months, and noting what happens m especially 
Cold or hot seasons. If data for separate diseases are available, a deaded 
difference will probably be found betneen the seasonal distribution of 
respiratory and digestive troubles. 

The season of best health can generally be determined from the record 
o£ several years. What condiuons of temperature and humidity prevail 
at that time? 


QUESTIONS, EXERaSES, AND PROBL£.\lS 

I. A. Keep an outdoor and indoor record of temperature u long as possible. 
The indoor thermometer should hang in a room where people are in the habit of 
sitdag The record should show the usual condiQoa of the room, »n<J not that 
when it is being aired. Keep also a record of rainfall (usiog a rain gauge if possible) 
and of clouds, fog, frost, and wind. Note the direction and force of the winds 
according to the following scale: 


Scale Numbers 

Corresponding Uind 

Limits of Hourly Veloaty, 
Miles per Hour 


Calm 

tTnrIn* ■> 


light breeae 

, 2-ia 


Aloderate wind 

i3-*3 


Strong wutd 

24-37 


Gale 

3S-55 


Storm 

56-75 

6 

ffiDTKane 

Above 75 
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B Mike notts as lo days when yoa »oA e^waDj' wdl or poorly. 

C A£t« youc record u « dl started plot on » single shea die £ollov.-ing conditions: 
(i) outside temperature, (a) change in outside temperature ia XI hours; (3) inside 
tcrape/ature, (4) sirengib of the miikL 

D Study the record to see nhat happens both to it and to you from day to day, 
paying speaal anenuon to cyclonic ttorms and tropical and polar air masses. 

2 On an outline map ei the world indicate by dots the desert and seTni.arid 
regions hating a rainfall of less than 20 inches per year. Trace on this map the 
summer isotherm of 75* (July, A88, 10 the northern hemisphere, and January, 
A87, m the southern), putting it halfway between the 70’ and 80* isotherms as 
shown on the maps Insert also the winter isotherm of 20*. Nosv shade the bnds 
brtiveen the tuo isotherms whereser the ao* isotherm lies farther ftoni the equator 
than the 73* isotherm. What does your map indicate as to the estent and loeauon 
of regions where neither the summer nor the winter has 1ong<ontinued harmful 
Mtremes of temperature and where there is Min enough for agriniliure’ How 
would your map be aimed if you made allowance for the fact that the isotherms 
m A87 and A8S ha\e been routed to scalevel, and therefore indicate tempera- 
tures much higher than really presail in regions at high elesaoon (‘ee page 89)’ 

Do the same thing again, using isotherms of 30* and 70'. 

3 In BartholomeWt Metforolopeol Hondngfon's CurUzation anS Chmsle, 
or some other book, find a map of the distribution of storms. Compare this wsth 
B3 ;x showing the distribution of eisihzauon, and record your conclusions 

4 On an outline map of she world indieatt by a solid line the 79* wothenn for 
summer and by a dotted Une the 70* isotherm for winter. Shade the lands betw een 
these two lines How do the siae and loeauon of the shaded areas compare in the 
two hemisphereit \Miat does this indicate as to the lanability of climate north 
and south of the equator’ WTuch has the adiantage’ ^^’hyl Compare your 
map With the map of anlizadoo, Bjsi, and draw contlusions. 

5 Look up the following aboriginal people* (e) Kaffirs; (h) Bantus; (c) Maoris, 
(d) Australian Abongmes Indieaie on a map of the world the places'where each 
of ihem was onginally most numerous WJui speoBe clunaOc ioBueoces help to 
account for the divase abilities of the four races) 
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where agriculture js still more important. In Russia three fourths of the 
people are peasants; m India and China the proportion is even larger. 
Thus plants and animals, through agnculture, determine the mode of life 
and the prosperity of at least three Efths of the world’s inhabitants. 

How the Nature of the Vegetation Determines the Character of 
Agriculture 

Although the farmer uses both plants and animals, plants are much 
the more important because animats as well as men depend upon them 
for food. The full importance of plants, however, does not appear until 
ivc also realize that the diUerences in agriculture from region to region 
depend largely on the different kinds of plants which the climate and soil 
permit. The man who clears the tropical jungle cannot possibly raise the 
same crops as the one who lives m the far north where a growing season 
of only three months permits little save bailey to be raised. Nor can he 
plant and reap his crops in the same way, or use the same variety of ani- 
mals. So, too, the man who lives in the fertile grass lands of the prairie 
raises corn, wheat, horses, and cows, while the one who inhabits a hot 
desert oasis raises millet, dates, camels, and goats. What the chestnut and 
olive are to the Spanish peasant, the breadfruit tree is to the scantily 
clad inhabitant of che tropical \farquesas Islands in the South Pacific. 
Even in the same latitude the parts of Yucatin that favor the growth of 
sisal give rise to a kind of farming different from that which prevails in 
the wetter regions where rubber trees and cacao thrive. The Lapp who 
raises reindeer does so because the vegetation that will grow in his cold 
northern region will support few other highly useful kinds of animals, 
and will not furnish crops that man can cat. In all these cases vegetation 
is the chief factor in determining how the people get a living. 

The Three Great Types of Vegetation 

Since plants are the most important factor in the lives of such a vast 
number of people, vve must understand the variations of natural vegeta- 
tion and the causes of their distribution. The ordinary plants that form 
the earth’s garment of vegetation may be divided into three great groups: 
(1) trees; (2) bushes, scrub, and wc^y perennials; and (3) grasses and 
- other herbaceous forms. Without this varied garment of vegetation the 
lands of the earth would be as banen as the moon with its wastes of deso- 
lation. While soil and relief have much to do with the local distribution 
of these three groups, their general distribution over the world as a whole 
depends chiefly upon two chmauc factors: {«) the length of the season 
warm enough for growth; and (A) the proportion of that season during 
which there is moisture enough to pronwte growth. 
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Tmr. Although trees arc the hrgBt form of ''8'“'’'' 
in many ways more scnsit.se Aan bushy or grassy vegetation. As a rule 
they arc sensitive to drought, cspcaany sshcu young. In trasebng from 
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grasws. On the h.gher slopes of die moun.a.ns, although ih''' “ 
rf moisture, the warm period when growth is possible ■ 

QuicUy growing grasses have a great advantage over slow-growing trees 
anrcl'rse tLS out. Accordingly the reg.orw in which trees a.iam^ 
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laini uherc low tcmperaiure hampers t e moisture in the 
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where agriculture is still more important. In Russia three fourths of the 
people arc peasants; in India and China the proportion is e\en larger. 
Thus plants and animals, through agriculture, determine the mode of life 
and the prosperity of at least three fifths of the world’s inhabitants. 

How the Nature of the Vegetation Determines the Character of 
Agriculture 

Although the farmer uses both plants and animals, plants are much 
the more important because animals as well as men depend upon them 
for food. The full importance of plants, hosvcvcr, docs not appear unul 
we also realize that the differences m agriculture from region to region 
depend largely on the different kinds of plants which the climate and soil 
permit. The man who clears the tropical jungle cannot possibly raise the 
same crops as the one who lives m the far north where a growing season 
of only three months permits little save barley to be raised. Nor can he 
plant and reap his crops in the same way, or use the same variety of ani- 
mals. So, loo, the man who lives in the fertile grass lands of the prairie 
raises corn, wheat, horses, and cows, while the one who inhabits a hot 
desert oasis raises millet, dates, camels, and goats. What the chestnut and 
olive are to the Spanish peasant, the breadfruit tree is to the scanuly 
clad inhabitant of the tropical Marquesas Islands in the South Pacific. 
Even in the same bcuude the paru of Yucatin that favor the growth of 
sisal give rise to a kind of farming different from that which prevails in 
the wetter regions where rubber trees and cacao thrive. The Lapp who 
raises reindeer docs so because the vegetation that will grow in his cold 
northern region will support few other highly useful kinds of animals, 
and will not furnish crops that man can cat. In all these cases vegetation 
is the chief factor in determining how the people get a living. 

The Three Great Types of Vegetation 

Since plants are the most important factor in the lives of such a vast 
number of people, we must understand the varialions of natural vegeta- 
tion and the causes of their distribution. The ordinary plants that form 
the earth’s garment of vegetation may be divided into three great groups: 
(I) trees; (2) bushes, Krvb, and wo^y perennials; and (3) grasses and 
- other herbaceous forms. Without this varied garment of vegetation the 
lands of the earth would be as barren as the moon with its wastes of deso- 
lation. While soil and relief have much to do with the local distnbudon 
of these three groups, their general distribution over the world as a whole 
depends chiefly upon two climatic fectors: (a) the length of ihc season 
warm enough for growth; and (i) the proportion of that season during 
which there is moisture enough to pnHuote growth. 
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where agriculture is still more important. In Russia three fourths of the 
jicoplc arc peasants; in India and China the proportion is even larger. 
Thus plants and animals, through agriculture, determine the mode of life 
and the prosperity of at least three fifths of the world’s inhabitants. 

How the Nature of the Vegetation Determines the Character of 
Agriculture 

Although the farmer uses both plants and animals, plants are much 
the more important because animals as svcll as men depend upon them 
for food. The full importance of plants, however, does not appear until 
we also realize that the diflercnccs in agriculture from region to region 
depend largely on the different kinds of plants which the climate and soil 
permit. The man who clears the tropical jungle cannot possibly raise the 
same crops as the one who Uses m the far north where a growing season 
of only three months permits little sasc barley to be raised. Nor can he 
pbni and «ap his crops in the same nay, or use the same variety of ani- 
mals. So, too, the man who lives in ilic fertile grass lands of the prairie 
raises corn, wheat, horses, and cows, while the one who inhabits a hot 
desert oasis raises millet, dates, camels, and goats. What the chestnut and 
olive are to the Spanish peasant, the breadfruit tree is to the scantily 
clad mhahitanc of the tropical Marques.is Islands in the South Pacific. 
Even in the same laticude the parts of Vucaran that favor the growth of 
sisal give rise to a kind of farming different from that tvhich prevails in 
the wetter regions where rubber wees and cacao thrive. The Lapp who 
raises reindeer docs so because the vegetation that will grow in his cold 
northern region will support few other highly useful kinds of animals, 
and will not furnish crops that man can cat. In all these cases vegetation 
is the chief factor m determining how the people gel a living. 

The Three Great Types oi Vegetation 

Since plants are the most important factor in the lives of such a vast 
number of people, wc must understand the variations of natural vegeta- 
tion and the causes of their distribution. The ordinary plants that form 
the earth’s garment of vegetation may be divided into three great groups: 
(1) trees; (2) bushes, scrub, and woody perennials; and (3) grasses and 
- other herbaceous forms. Without this varied garment of vegetation the 
lands of the earth would be as barren as the moon with its wastes of deso- 
lation. While soil and relief have much to do with the local distribution 
of these three groups, thcir general distribution over the world as a whole 
depends chiefly upon two climatic &ctors: (a) the length of the season 
warm enough for growth; and (A) the proportion of that season during 
which there is moisture enough to promote growth. 
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Grasses. The modest grasses grow under a greater variety of condi- 
tions than do either trees or bushes. They are supposed to be a relamely 
new form of vegetation characterized by special powers of adapting them- 
selves to all sores of extreme conditions. Many grasses can complete their 
growth and mature their seeds in a few weeks, so that a single shower in 
the desert may he enough for them; others can thnvc on high mountains 
where the ivarm season is too short for trees or bushes. Hence above the 
treeline lofty green pastures or “alps” furnish food for sheep and cattle in 
Switzerland, Norway, and elsewhere. Grasses can also endure excessive 
moisture which would be fatal to trees and bushes, as on the dripping hills 
of Ireland, Scotland, and Wales, and the soggy marshes of Holland. 
Wherever other forms of vegetation arc at a disadvantage as in deserts, 
steppes, and regions with short seasons or much cool moisture, grasses 
arc likely to oust them. 

A ^fot^ntaln Sfiotvtng ifte Thrte Main Types of Vegetation. A most 
interesting illustration of the relation of climate to trees, bushes, and 
grasses is found on the western slope of the Sierra Nevada in California. 
At the base the climate is so dry that the traveler finds the plain and the 
lower foothills clothed with grass which is green only a few weeks. A 
little higher up, where the rainfall increases, bushy vegetation of many 
sorts IS met, including the wild lilac, the yucca with its tall stalks of green- 
ish white flow'crs, and the manzanita, with its smooth hornlike steins. The 
live-oak tree with its hard, pneUy leaves appears, and before one has 
climbed far he is in the midst of a dry forest, that is, one composed of 
drought-resisunt trees many of which arc scrubby. At higher alutudes, 
where there is abundant ram. the dry forest is replaced by a wet forest of 
broad-lcaved trees like the Ordinary oak and sycamore. Then, where the 
air 1$ colder, the type changes to coniferous forests of pines, giant sequoias, 
spruces, and firs. Next, where the growing season becomes too short for 
trees, one struggles through a dense thicket of bushes bent down by six 
months of snow each year. Fmally, the open grassy slopes of the “alps" 
arc reached, for here, where the temperature is too low for other plants, 
the grasses thrive far better than they do in the dry, hot desert far below. 
Thus within a day’s climb one may find most of the world's main types of 
vegetation 

Distribution of Vegetation on a &iii|dified Globe 

The distribution of trees, bushes, and grasses over the earth’s surface 
seems at first sight to he most compheamd. It follows defim'tc laws, how- 
ever, as may be seen from a rompoiisoa of the accompanying table wiih 
A363 and with Plate II. The table shows how vegetauon would be dis- 
tributed on a simplified globe, such as we have used in discussing climate. 
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A363 shows, m a general way, the actual clistnbution. Plate II also shosvs 
\egetation, but there the world has been divided into natural regions on 
the basis of man’s use of the soil and the nature of the climate, as well as 
on the basis of vegetation. 15) comparing the maps w’ith the table we 
can sec how the distribution of plants ts afTcctcd not only by the zonal 
arrangement of temperature and mouture on the earth’s surface, but also 
by the relief of the lands, and especially by the presence of moisture. 
Far larger areas bear sparse vegetation b«ausc of aridity than because of 
low temperature. 

(I) Eqiiarorul Rainforest. C|osc to the equator a simplified globe 
would be surrounded by a zone of the densest kind of equatorial rain- 
forest. It IS called the rainforest because the dry seasons arc here so 
short that the ground never becomes parched, and most of the year there 
IS a superabundance of rnotsture. As the temperature is always high, 
vegetation can grow rapidly at all times. The trees rise tc> great heights 
and form a somber canopy which shuts out the sunlight. The lorest is 
mostly uninhabited, and the few people who dwell in it are mainly un- 
civilized savages like iliosc of the Amazon Hasin. On the map this kind 
of forest does not form a eonimuous equaiori.iI l>elf, because it is inter- 
rupted nut only by the oceinsbut also by mountains and phteaus. Never- 
theless It covers vast areas m the Amazon and Congo liasins and in the 
East Indies and the Alalay Peninsula, as is evident in Piaic II where it 
IS No 1, Smaller outlying areas of similar forest arc found on the rainy 
east coasts of Central America ami Brazil, on the west coast of India and 
at the base of the eastern Himalayas. 

(2) Tropical Jungle. Poleward of the tropical regions, approximately 
in latitudes 7* to 15°, the rainfall on a simplified globe, though still abun- 
dant, would dimmish and the dry season become longer than at the 
equator. Hence the equatorial rainforest would give place to the kmd of 
forest called tropieal jungle. Many of the trees in such a forest arc of 
large size. More, however, are moderate m height, and in some of the 
drier parts bushes become abundant. The chief characteristic of the 
typical jungle is the way in whwh vegetation runs riot. The plants crowd 
upon one another so closely that a person unskilled in the lore of the forest 
may lose himself m five minutes. This is the part of the world where it is 
easiest for man to get a living, and where most of the world's tropical 
plantations arc located. Hence, in the cleared portbns, the population is 
often dense, but the people do not stand higlv in civilization. In A363 
the jungle is not separated from the rainforest, for on the varied surface 
of our earth the two arc often intermixed. In general, however, the type 
here called jungle lies on the margins of the rainforest and m small strips 
here and there. It covers what are called the regions of Wet Tropical 
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herbivorous species, uhich in turn supply food for lions, tigers, leopards, 
and other carnisores. For man, howeser, the sasannas are not so good. 
The grass, to be sure, furnishes food for cattle, although it is apt to be 
much tougher and less nutritious than the grass of more northern regions. 
In the long dry season, in many places, stater can be procured only by 
digging wells of e’ctrcme depth. The sod is so tough that it is difficult 
to plow. Hence many of the names of tropical grasslands wander with 
their cattle. A good example is the Kaffirs of South Africa, among 
nbom prices are reckoned in cons, hlany tropical highlands also hare 



A— A Desert FOfesi is Soaibem AnzooS* 

Sulijaro, s>r Giant Cactus, with staallcr cacti. i fc csc wooiS bushes, etc., below them. Beaufi^ 
while flcnr«-s of the sahoaiv »o Bpptt ettroer 


large areas of grasslands, and these are among the best parts of the tropics, 
as may be seen in the plateau around Mexico City. 

(5) Deserts. Poleward from the grassbnds the desert begins. Usu- 
ally there is no sharp transition, for the grassland, and sometimes the scrub, 
gradually dimmish as one passes into regions where the equatorial rain 
belt has Jess and Jess effect. On a siroplrfied globe the desem would be 
most pronounced betsveen 25° and 30° from the equator, where the sub- 
tropical area of high pressure and the tradewinds prevail alternately ac- 
cording to the season. On the acrual earth, however, deserts occupy these 
latitudes only on the western sides of the continents, while miity monsooo 
areas lie on the east. To make up for thi^ as it were, the deserts extend 
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of )uiigle are in southern India and Indo-43hina. Not far away the drier 
parts of the East Indies and a small section of northeastern Australia also 
contain jungle regions. 

(3) Tropical Scrub. Although equatocbl rainforests and tropical 
jungle are often supposed to be the ttvo most typical Linds of vegetation 
in the warmest parts of the earth, tropical scrub and grassland occupy still 
larger areas. Both of these arc more or less mixed with the jungle and 
with each other by reason of variations in soil, altitude, and relief. Rivers, 
for example, are often bordered by what is called a gallery forest composed 
of genuine jungle or rainforest. Large areas away from the rivers consist 
of grassy savanna where grass 3 to 12 feet high alternates with patches 
of thorny, open forest. On a simpbhed globe the scrub would form a 
band in each hemisphere at a distance of 10° to 20° more or less from the 
• equator There the jungle diminishes m height and vigor because of the 
increase in the length of ihe dry season as one gets farther from the 
equator. In actual practice, however, die distribution is much more 
irregular, as appears in A363. In the scrub regions the bushes are green 
during the wet half of the year, but lose their leaves during the dry season 
and look like a second growth m an American woodlot late in the autumn. 
Occasionally, however, a bare bush covered wiih great red, white, yellow, 
or purple flowers makes one realize that he is within the tropics and only 
10° to 20° from the equator. Areas of uopical scrub occur in many parts 
of southern Mexico and Central America, central and southern Africa, the 
drier parts of the plateau of India, and the northern poruon of Australia. 
They are included in the Wet and Dry Low Latitudes of Plate 11, for a 
warm dry season is the climatic factor which prevents the growth of bigger 
types of forest. Although uvihzation is low m such regions, it is often 
higher than in the tropical rainforcsr, and sometimes higher than in the 
jungle zone with its tropical plantations, as appears in Yucatan and the 
northern part of the Deccan Plateau in India. 

(4) Savanna. As one proceeds away from the equator on a simphfied 
globe, the scrubby brush lands gradually give place to broad grassy areas. 
Sometimes these are dotted with clumps of trees or bushes, the outposts 
of the forest and the scrub. In other places they are absolutely treeless 
except along the rivers. The "pampas" of Argentina and the "Uanos" of 
Venezuela are some of the best known savannas. In central Africa among 
the highlands and farther north in the great plains of the Sudan, similar 
grasslands are developed on a vast scale, while in northern India and 
northern Burma they occur in large patches. The parts of such savannas 
where trees alternate with grass are almost ideal for big game. The trees 
furnish shelter, while the grass furnishes food for innumerable animals 
such as buflaloes, antelopes, giraffes, zdiras, elephants, and many smaller 
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jnto much higher latitudes m the interior of the continents, especially in 
Asia. 

Both grasses and bushes are found in deserts. The plants which sup- 
port such wandering people as the Arabs consist of grasses and other small 
herbaceous forms which sprout quickly after the infrequent rains, remain 
green only a few weeks, and then quickly wither and disappear so that 
one would never know they had existed. In most deserts, however, there 
IS also a more permanent type of vegetation, consisting of little bushes 
spaced far apart so that each has a large area where' it can spread its roots 
horizontally and thus get as much water as possible from each infrequent 
shower. Some types, which grow in hollows, form what may be called 
an inverted forest, for the roots reach far down to groundwater, and ate 
so large that they form as it were an underground forest, far bigger than 
the small plants that Use above the surface. Throughout much of the 
desert, however, the water «ble, or level of permanent groundwater, lies 
so far below the surface that plants are unable to reach it. 

Although the total number of plants in a desert is small compared with 
moister regions, the number of species is large. Not only are there the 
relatively long lived bushy types, the temporary grasses, and the other 
herbaceous forms which grow up quickly after rains, but moist spots 
support the kinds of vegetation that grow in regions of abundant rain, 
while the salt lakes are surrounded by species similar to those that grow on 
the seashore. In addition to this the desert is full of highly specialized 
plants, like the cactus, adapted for storing large quantities oE water. The 
cactus can retain water so long that specimens which were pulled up by 
the roots and hung in a dry place for eight years still retained half as 
much water as at the beginning. The desert of northwestern Mexico is 
the home of a curious, almost leafless bush somewhat larger than a currant 
bush. Its stout, tapering stems arc covered with a glossy bark and look 
hard and woody. When a twig is cut, however, the knife goes through 
It easily as if it were made of wax, and drops of sap begin to fall almost 
in a stream The bark is waterproof, but wherever it is broken the stored 
water oozes out rapidly. Because of the necessity of adapting themselves 
to extreme aridity, many of the genuine desert plants are peculiarly awk- 
ward in appearance. Their fat, hairy stems, their spines, and their fuzzy 
or leathery leaves seem unoiuth compared with the graceful vegetation of 
moister regions. 

(6) Subtropical Dry Forest. On the cooler borders of the desert, 
especially on the w^tern side of the continents, the vegetation in latitudes 
to 40°, or higher, consists of subtropical dry forest, the Mediterranean 
type (No. 7) in Plate II. This is also found on many mountains which 
rise within the desert itself. It is compcK«i of small, gnarled, hard-leaved 
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The Vegetation Around Us 

One of the most profitaWe ivays of studying local geography is based 
on vegetation. A walk on a country read can be made uniquely interest- 
ing by mapping the vegetabon on the two sides of the road. The cuJb- 
vated tracts can be classified according to their type— hay, cereals of vari- 
ous kinds, potatoes, other vegetables, and orchards, for example. The 
uncultivated tracts can be classified into pasture, scrub, coniferous forest, 
deciduous forest, swampy plants, and certain special kinds such as the 
plants that grow on rocks. The most interesting part of the work is to 
discover reasons why some tracts arc cultivated and others left to nature. 
Soil, slope, distance from roads or houses, number and size of stones in 
the soil, and the degree to which ivarer stands on the land or runs away 
too quickly arc factors to be considered. A talk with a farmer often 
brings out intcresung points. Someumes mere habit leads a farmer to 
use his land for types of vcgcution which are not the most profiublc. 
On the other hand, long experience enables farmers to judge what degree 
of slope or what quality of soil renders a tract fit for pasture, for example, 
but not fit for crops. The type of vegetation on a farm can often be 
used as a means of measuring prosperity. 

Even in a village or (he suburban parts of a city a profitable local 
study of 1 egetation can be made. Examine again the vegetation on newly 
exposed sods which uere discussed in a previous chapter. The plants 
that grow beside the road on minor streets that are not yet built upon 
vary m type according to the soil and slope. Some lawns look much 
greener and richer than others. 1$ it because of good soil, good seed, 
abundant water, or abundant fertilizer? On your o\sn lot there may 
be places where the vegetation vanes because of little climauc differences 
due to shading and exposure, or because of onginal differences in the soil, 
or the way in which the soil has been altered in the work of building 
houses, driveways, and so forth. In many museums one can study speci- 
mens of diverse types of vegetation. In photographs it is sometimes of 
interest to identify the types of vegetation. Sometimes one can determine 
whether a painung shows the type of plants appropriate to us supposed 
location. 


QUES'nO.VS, EXERCISES, AND PROBLEMS 

1 . Classify the t>iies of vegetation tn the country around your home according 
to AjtJi. What efiect have the variow types upon man’s ljfe> 

3. Use census data in order to draw a graph showing the approximate percentage 
formed by each of the following in your county; (a) land in crops; (*) grassland; 
(e) unculQvated pasture, (d) prothicme wooefland: (e) waste land. Explain the 
geographic conditions which gi»e nse to these proportions 
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mixed forest grows m places where the winters arc cold hut not extremely 
long, and where the summers are warm, or esen hot for a while, and ha\c 
plenty of moisture all the time. These arc the regions of cyclonic storms 
and of abundant rams at all seasons. The regions of deciduous forests 
are so excellent for men that they base been largely cleared. Today they 
support some of the ivorWi densest petpubfions and contain the great 
moniifactunng centers and the rouniries that sund in the forefront of 
civihajtion 

(U) Conijeroiit Forests, tn an average latitude of about 50* the other 
types of vcgctainin merge irregularly imo vast forests of spruce, fur, pine, 
liemldck, and similar coniferous trees which thn\c where the winters arc 
tong and cold, and the summers fairly warm and rainy, though short. 
TTus eiergrecn forest forms a great belt across Canada and another from 
bweden through Russia and Siberia. On the whole the coniferous forest 
is too cold for agriculture. Hence it has been occupied by settlers only in 
the southern portions. The rest still stands as the world’s greatest forest 
reserve outside the tropics. Where the coniferous forest region is in* 
habited, the people are generally m a high state of civilization along the 
warmer margin, but rather low, like the Canatlian Indians, farther north. 

(10) Tiinilrj Nearer the poles the coniferous forest gradually breaks 
down into a belt of bleak tundra. This is often spoken of as grassy, but 
as a matter of fact u conuins vastly mote lichens than grass. No agri- 
culture IS possible. The reindeer, caribou, and muskox, howev er, can get a 
living, though they must siftcn paw aw-ay the snow to get at the plants 
beneath. Hence, civilization is very low, as we sec in the extreme northern 
par: of Asia and North America. 

(11) Polar Deserts. Near ihe poles in latitudes above 75“ the icm- 
petature IS almost everywhere so low that the snow does not disappear in 
time to permit much vegetation other than lichens that cling to rocks, 
or minute bacteria of various forms. Yet the prolonged sunlight pro- 
vides such steady warmth tlwi licauuful flowery vegetation can he folind 
in small isolated patches with sunny exposures. Nevertheless, this region 
as a whole consists of polar desens like Greenland and Antarctica, which 
are wholly devoid of inhabitants. 

It is worth noting that in polar deserts it is not the temperature alone 
which prohibits the growth of plants. The long period when the ground 
IS frozen prevents the plants from getting enough water. There is no 
"■ay m which loss a( water by cnntsptRiCfon can he balanced by absorption 
of water through the roots. 
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CHAPTER XVIII 

THE POORER TROPJCAL REGIONS 
A. Lite is -nre EQU^Toja*! R^rvrDREsr 
Tropical Diversity 

One of the most rcmarLibte &as about tropical countries is their 
extreme dirersity. They differ from place to place much more than do 
regions in middle or high taocudes. One reason for this is that as one 
ROCS from sealesel upivard amonj tropica) mountains one fiods all tens 
of climates and their characteristic plants and crops. At sealevet there 
U a profusion of tropical plants, which are not found in any ether climatic 
*006. At an delation of a few* thousand feet, plants of the temperate 
*onc begin to be mixed sviih the tropica) varieties, and then become domi- 
nant. Ac high enough altitudes pine noods suggest those of Michigan 
and Wisconrin. Then, while one is still only a few miles from the palms, 
bananas, and lunas of the coast, one finds alpine grasses and fbwers. 
Ahosc these die lichen-covered rocks and snowy peaks Took like high 
pobr latitudes. Of course one does not find much difference in the 
length of day and night w ithin the tropics, and the noonday sun is alwa) $ 
scorching hot. Nor docs one there find climates with the stimulaiing 
quaht)' of the cyclonic type, even though the temperature at altitudes 
of 3,000 to. 6,000 fret is ddightful. Ncvenhcless. in order to find as great 
a variety of s-egctatlon as one secs in a climb from scalesel to feet 
near the equator one would have to travel northward or southward 4,000 
miles or more at sealetel. 

In addition to this, even near seabrel. the contrasts from pbee to place 
because of differences in soil are especially great in low latitudes. The 
pdoresi tropica! soils, such as the red Uterites, arc more thoroughly leached 
snd more hopeless for agriculture than aIrtio»a any soils in otlier Uti* 
fudes. The b«t v olcanic or alluvial soil*, on the contrary, yield an exrracr- 
dmary variety and abundance of products, provided the rainfall is right. 

m 
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^ i\(3kc as foil a clissification at posable o( fhe dj/Ierent kinds of trees in yxiur 
MLimiy and of ihfir uses Roughly speaking, »hai percentage lose (h«r leases in 

4 Classify the mam crops of your state according to tlieir tises and according 
to ilie kind and amount of bwl hJikh i)>cy occupy. Census reiurns will give you 
(he necessary data 

5 It IS often suted tliat the lack of forests in Quna it due to the constant ctitung 
of the trees and that this had led to a change in climate, kfodetn research g'tes 
little support to die idea that deforestation causes climatic changes What do you 
conJude as to the cause of the absence of forests in China, taking into considerabon 
ihe folloiung facM. (a) length of gronjng season in northern Cliina {ASy, A?S); 
(4) the relation of tree growth to rainfall in spring, summer, and autumn, respec- 
tnety (ej the (act that southern China has many trees while nonhern Oiini has few; 
(d) the relniwe density of population in North and South China (A144 and .Aiaj); 
(r) the fact that eastern Kansas, with lu summer ram and winter drought, is tree- 
less, wlule England, with no more ram but a dilTerent seasonal distnbuuon, has 
many trees 

6 liTieat ts merely a cuhnared grass and will grow Jojishere on the natural 
gratstands of the earth" Examine the truth of this statement. Test it by super 
posing two maps, one showing the natural grasslands of the world and the other 
the areas of wheal production A wthien tnierpretaiion should accompany your map. 

7 A few years ago numbers of adverusrmenis appeared in Tngland emphasmng 
the adsantagea of rul’ber pbnutions m Durnu Study the climatic maps and find 
out uheilier tlie eliniaiic eondmons iustify such ad'enwing 

8 From A107 estimate the relative areas where vegetation is seriously testneced 

t>v aridity versus temperature. How doo each type of restriction infiuenee trans- 
portation and interfere wish the general imereourse of the diffetent parts of the 
world > . 

9 In the tesf savannas rereise more space than prairiea, deciduous forests, nr 
coniferous lore^tt On which of the following grounds is this lustifiable* (u) degree 
of fjiTiiliarify to the average reader. (4) amount of space actually covered as shown 
in .Ajtij, (r) importance to civihxauonl 
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by Regions of Wet Tropica} Agriculture. To the wa ^ 

of Cool Tropical Highlantls appear as dark patches in! ro 

Mountains (the Andes) of the kind numbered 13 jni 

cated by little circles. In Asia Tropical Scrub Forest an 

nearly half of India away from the coasts, and occui 

Arabia, Burma, and Siam. Northern Australia has ani 

relatively poor kind bigger tlian Germany, France, and Great Britain 

combined. North America, however, has only a little in northwestern 

Mexico. 


A map such as Plate II » highly gencraLzed because of its small scale. 
A larger map would show that the four types of tropical natural regions 
arc even more intricately mingled than appears in Plate II. Neverthe- 
less, except in North America (and, of course, Europe, which has no tropi- 
cal section) the tivo most extensive and least valuable tropical tjpes, 
Equatorial Rainforest and tropical Scrub Forest and Savanna, form vast 
areas with little interruption from the more favorable t>pes. The two 
more favorable types, however, are the ones from which most people gam 
dieif impressions of the tropics. This is natural, because they are the 
places where people mainly live, and therefore the ones which northerners 
visit and about which we chiefly read. We must carefully note, however, 
that the two less favorable types are by far the most e.xtensive. 


Equatorial Rainforest 

It seems strange that the finest vegetation should be associated with 
the most backward types of men. let such is the case m the Equatorial 
Rainforest, where high temperature is accompanied by abundant moisture 
at practically all seasons. The trees are often so huge and leafy that their 
lofty tops form an almost unbroken canopy through which the sun 
rarely shines. In these dense forests the trees arc often covered with 
bright<olored parasitic plants, while long vines, or lianas, hang down like 
great living ropes. Near the ground there is hitle vegetation except 
where the death of an old tree has left an opening. There hosts of 
young plants grow so fast that they seem to be racing, the prize being 
life for those that attain dominance, and death for the rest. 

tJan/Ucapf to HejI/h. In such regions and also in the parts where the 
jungle type of vegetation prevails, man is subject to serious handiwps. He 
has iittle energy, because the damp, steady heat never changes and never 
invigorates. He sullers terribly from malaru and other tropical diseases. 
When ground was being broken for a railroad in the forest of eastern 
Guatemala the management dared not keep the West Indian laborers at 
'VQtk more than two or three weeks at a ume. A longer suy would 
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Tropical regioru also vary enormously because of the amount of rain, 
and especially the length of the rainy and dry seasons. This leads to the 
greatest possible contrast irt vegetation, namely, the contrast between the 
magnificent rainforest and the imigoificant little grasses on the equator- 
ward border of deserts such as the Sahara, ^^^^nds, too, are peculiarly 
important within the tropics. In its ctfect on men a tradewmd climate, 
such as that of Hawaii on the edge of the tropics, differs from an equa- 
torial inland climate, such as that of h-Ianaus on the Amazon, more than 
It does from that of London, nius, sshen differences of altitude, soil, 
rainfall, and svind arc combined, the contrasts svithin the tropics are 
greater than in any other part of the world. It is absurd to talk about 
the tropical climate. There arc many tropical climates. 

Types of Tropical Regions 

The four most important types of tropical regions differ greatly in 
extent and usefulness. Unfortunately the two most valuable types cover 
a relaiisely small area, and two types that are of little value are widespread. 
On Plate 11 read the descriptions and note the distribution of the types 
numbered 1 to 4 Thtf two types that are of little use are the Equatorial 
Rainforest (1) and the Wet and Dry Low Latitudes (3), which we shall 
here call the Scrub Forest and Savanna Type. The Equatorial Rainforest 
occupies a vast area in the Amazon Basm and an almost equally large 
area in Central Africa. Smaller patches occur in Central Amenca, 
Mexico, Liberia, and neighboring pans of western Afnca. as well as in 
Central India, Burma, Indo-China, and the East Indian islands such as 
Sumatra, Borneo, and the Phihppines. 

Bordering the Equatorial Ramfornt we usually find either large tracts 
of the least valuable type, namely the tropical Scrub Forest and Savanna 
described in Chapter XV (No. 3 m Plate II), or else smaller strips of the 
most useful kind of tropical area, namely. Wet Tropical Agricultural 
Regions (2). In the uansition zone where the big rainforest gradually 
gives place to the orchardlikc scrub forest, there is usually a jungle zone, 
and this is properly part of the region of Wet Tropical Agriculture. It is 
too irregular in shape and often too small to be shown in Plate II, but it 
must be carefully taken into account. It supports a good share of the 
tropical people. 

Pick out the Tropical Scrub Forest and Savanna (Wet and Dry Low 
Latitudes) in Plate II. Note their vast size in Africa, and the w'ay in 
which they surround the Equatorial Rainfimst, and are broken by islands 
of Wet Tropical Agriculture (2) and Cool Tropical Highlands (4). Id 
S outh America another huge area of scrub forest and savanna, almost as 
large as the United States, is broken into two main p3rts, and is bordered 
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Yuatdn peninsula, for example, shows a number of i ^ 

traveler wishes to follow them he is told that they da 
were kept open a few jears when cAtele, the sap from wH 
is made, was being gathered, but svhen this work was n 
became smothered in \egeuUon withm two or three yea\ 
road or even a railroad may suffer the same fate, ahhou| wowjy. 

On the railroad that runs from the Gulf of Mexico to the Pacific Ocean 
across the Isthmus of Tehuantepec, for example, men must be employed 
to cut the bushes every few months. Where communication is so difH- 
culi, people naturally profit htdc by intercourse with others who bring 
new methods and ideas. The equatorial forests and jungle svhich begin 
on the eastern slope of the Andes do much to prevent Bolivia, Peru, 
Ecuador, and Colombia from using the Amaion River and us many great 
tributaries for communication with the Atbntic side of the continent, and 
so with Europe. When Colombia and Peru had a quarrel over the river- 
port of LeUcia on the upper Amazon, it was easier for Colombia to send 
troops around South America through the Paaima Canal and up the 
Amazon rather than through the forest chat mantles the eastern slope of 
the Andes. 


DiffieuUUt of Airietiliure. Another and even greater handicap of the 
equatorial forest is the difficulty of carrying on agriculture. When our 
forefathers cleared the forests of America their task was child’s play 
compared with the clearing of an equatorial forest. They encountered 
smaller trees than those of the tropics, and also they cut pine, birch, beech, 
and other relativ ely soft woods roost of the time, and not mahogany, teak, 
rosewood, and other tropical species harder than oak. Moreover, they 
cut the trees in the cool bracing autumn or in winter when a man wants 
to work fast in order to keep warm. Think how different it would have 
been if they had had to cut oak trees on the muggiest kind of hot summer 
days. When the trees have been felled the difficulties of the vv-ould-be 
farmer in the equatorial rainforest have only begun. On our farms at 
home it is hard work to keep down the weeds, but suppose that the weeds 
grew a foot or two a month, and kept on growing twelve months in the 
year. How could anyone keep them downl The useful plants would be 
choked almost before they sprouted from the seeds. That js what hap- 
pens in the equatorial rainforest. Unless the inhabitants possess a vigor 
far surpassing that of the best farmers of the temperate zone, successful 
agriculture on any large scale is imposable. Even when the white man 
'viih the energy, skill, and tools of the North attempts to raise bananas 
and cacao on the edges of the rainforest, he finds the task very difficult. 

Nstivet arid Wkhi H/efl io the Equatorial Rainforest, We arc inclined 
to look down upon the almost naked Papuans of New Guinea, Pygmies 
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^ost surely have led to dead, bom mal.pumt malaria, and even a. .t 
\%as, many died. o£ insect pests 

Along with the trying ® s.dcnt puts it, moths eat 

aud other h.de rmtatront. In ?” j “Jm m a detached 

up elothmg; k Ta'ce^^httko; 

coohhouse which takes the place rf (rairmeiits o£ the treasures 

luaccessrble lucat.ons aud leave „d the rungs of 

the, have eaten, white ants coroume „„ ,h„„gh the 

chairs, which collapse most unexpected y, 

house, and ever, other creature man „„der the 
,t he in the midst ol ram and the dead of kcat produces 

skrn of the foot and lay their eggs; cas * ^ -,,,£50 things 

rash against which the l.ghtest clothing feels like nettles. 
and a hundred others are nrita.jng enough “.“V ' " ’ Zl,!. pto- 

blu, of a "touch of sun” or *e taz. « “ ‘“S ^g^t tL LndsV 
poruons out of all reason. The odots, the mists, the g 
m the netves: the heavy, drooping, stlent, J ,„d 

where shuu one in like a smothering grave, beauuful. K no 

the body follows. Yet the fo.est U often ^’^ipecially 

exert, on ,s needed the tentperamre « of 

uncomfortable, for tt often rises no higher than 85 tn he = p 
die forest The warm r.rn feels most soeahmg as 1. Ms 
shoulders. It is the hot, damp, sleepless nighu and the p 
and insects which wear people out. • .Quatorlal 

S«rnry of B,a,u of Burden. A second great T 'lear- 

ramforesu is the difficulty o£ keeping dotnest.c animals even m h 
mgs. Noxious insects plague animals almost as bajv P 

„L. Fo, example, t„ large parn of troplml Abie, .he “ ^^l 
a, not only causes the deadly sleeping sickness m man, but a 
to domestic animals, for even the donkey is not immune. among 

escape disease, the, rarely dmve. for what C ™ nuoul 

the luxuriant trees is usually so rank and *hm itim dnmesue ani- 

Difficulty of Trantfiarlaliott, The difficolty of keeping mcly, 

mals emphasizes another great handicap of the equatorial fore , 
the difficulty of transponalion. If the nauves attempt o 
the forest without roads, they enenimter swamps, great 
dense thickets, aud other obs.ructrons as bad as anything our aueesto' 
met tvhen they first setded in America. They arc also likely 
tacked by snakes, as well os poisonoos insects. St>P^“ '•'f 
energy enough to clear away the forest for a road, p an P 

almost overnight, and grow 10 to 20 feet in a year. Th® ° , , 

Roo, the densely forested and almost uninhabited southern part 
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B. Tropicu. Scrub Forests avb Ss'anxas 

An Unfavorable Contrast of Seasons 

Look again at Plate II and estimate the size of the Wet and Dry Low 
Latitudes (No, 3) in comparison with the United States or Europe. India, 
Australia, and especially South America and Africa ha\e among them 
millions of square miles of tropical scrub forest and savanna. This Lind 
of vegetation prevails because the dry season is too Jong and too warm 
to permit the growth of the brger, denser types of forest. Jungle pres ads, 
to be sure, in a transition zone between the rainforest and the scrub 
forest, for there the dry season is long enough to maLe agriculture feasible 
tsithout introducing diiScultJcs because of prolonged drought. For the 
present, however, we will pass this by in order to study the less favor- 
able areas where the dry season is too long. 

Sfnh and Savanna Sauth of tha Sahara. Try once more to picmre 
these parts of the world to yourself. As we pass northward from the 
populous jungle region of Uganda, let us say, in Central Africa, the 
gradually become smaller and stand farther apart, while grass as 
big as reeds becomes more and more dominant. After a while we find 
ourselves in a region which would look somewhat like a peach orchard 
if the grass were smaller. The trees, however, are often umbreUa-shaped, 
thorny, and covered with more or less furry Jude leaves. Many are 
acacias. Sometimes they disappear completely, leaving a tract of pure 
grass. Such a place is generally one where the water drams away rapidly 
because of sandy soil or because of an eJevarion slightly higher than that 
of the surrounding plain. On the other hand, each stream is usually 
bordered by a band of dense )ungle, where one can travel miles without 
seeing the scrub forest or the savanna. But let the traveler get up in an 
airplane, and he will discover that the jimgle is merely a narrow hand, a 
gallery forest” skirting the river. 

An airpbne flight above the scrub forest and savanna is much more 
impressive in the dry than in the WTt season. In the wet season the whole 
Country is beautifully green. From aloft it looks as if it were superbly 
fertile, except that villages and other signs of people arc scarce. In the 
dry season, on the contrary, most of the land is brown and barren looking. 
Vast tracks are black, and on their edge smote is nsing in great hiWows 
from raging fires that rush through the huge dry grasses so fast that a 
tnan on f^oot can scarcely esape. The natives burn the grass to make the 
new shoots accessible to their atile. Mixed widi the black and the 
brown are spots of vivid green. Some very small ones arc merely single 
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jf Central Africa, and aboriginal Indbns of the Amazon Basin. We 
wonder at people who still live by hunting with poisoned arross's, gather- 
ing niJd fruits and nuts, and perhaps planting a little manioc in sorne 
chance opening of the forest. We pity them because they make their 
homes in little huts in the trees or on poles, because they run away and 
hide at the sight of a stranger, and beause they hai'c nothing that can 
be called civilization. We ought rather to admire them for having learned 
so well how to use their difficult environment. Even with all our oppor- 
tunities, we have not yet learned how to cultivate the lands in the equa- 
torial forest, maintain good roads, and aioid the eneriating effect upon 
health and character. We do these things, indeed, in the Panama Canal 
Zone, hut there many people arc gathered in a small space, vast sums of 
money are available, everyone is under government orders, and no at- 
tempt IS made at general agriculture except where the rainforest begins 
to break down. Only the northern end of the Canal Zone is in the rain- 
forest. The rest, where most of the people live, is in a Jess rainy region of 
jungle and grass, and that is very different from the ordinary forest region. 

Vegetation grows so rapidly m regions of equatorial rainforests that 
they might be among the most productive parts of the whole world, if 
only men knew how to improve iheir poor leached soils and cultivate 
them. As yet, however, we obtain from them only wild rubber, chewing 
gum, mahogany, and ocher forest products. The nauves are employed by 
the white man to search for the trees from which these products are 
derived, but such work does not advance civilization. In temperate 
regions trees of one kind often covet many square miles, but within the 
tropics a great variety of species usually groiv together. So the natives 
wander through the forest, climbing tall trees sometimes to look out over 
the top of the forests and pick out specimens of the species they are seek- 
ing. Then they tap the rubber trees and collect the sap, or call the axe- 
man to chop down a fine rosewood tree. Their overseers are often brutal 
white men who have come to the tropics simply to get rich. Unchecked 
by the restrictions of civilization such men use the most outrageous means 
to gam wealth or to compel the nauves to do what they wish. Disappoint- 
ment and ill health make them more and more brutal, so that they often 
treat the nauves most cruelly. Altogether the natives are by no means 
improved by their work for the white man. They merely get a pittance 
which they spend for drink or for useless finery. They are isolated not 
only from the rest of the world, but even from one another, for their mode 
of life permits only the scantiest ptqmladon. In spite of our twentieth 
century progress the equatorial rainforest still remains almost the worst 
environment for man . 
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Travel in Scrub and Savanna 

If you lca>c your airplane and uavel on the ground in the scrub for- 
you u.m soou find te ,<»ds nre --J™ 
scciions. tout in Ind.n and on the mote (avotablc edges oi the o her 
“^r,ou will find few people and those few w.ll be so poor and b ek- 

able to use horses, hut that wdl be rare beouse of the “ 

grass and the presenee of stingtng .meets and even "' *e deadly «« 

sueky mud esetysshere. Unbttdged streams (»- 
there are hills, or wander aimlessly tn eep African Sudan 

the flat areas, which abound ,n the msunna ^ s ^ 
and the South American llanos and Gran i. g 

Hooded with svater so that they tempo, ardy 'mud. 

low to be sure, but hard to crow the flat savannas in the dry 

If you visit the scrub forests an pee y Jjfficulty wili be to 

season, your troubles still be of a di ere t j’.mjjnbcred, are among 

find stater, not to avoid ,t. Thft ^ f“ 

the hottest in the world, much l«»'« "'“n the mmtoest,^ ^ 
months they are cJposed to the unc oo e 

degrees or more are common d y has an average tern- 

a place such as Miactura, 15 no ^ „aeimum not far from 

pcraiurc of 70 in January, and an ^ average for day and 

S-. In May, before .be >rrET™Smum to swll abuse lOO;. 
night has risen to 91 , and the ^ disappears escept in the mam 
Under such conditions 'va>er “:“f‘7^„„d,cd feet or more, 

ris crs. Weil, dry up unless tW ' ry i, gght 

or are located in low deptessions Wetia.^ b d„p 

matter. Nine times out of ten m some sections 

wells is more or less salty. ^.-mcd his most vivid realization of 

One of the authors of a” anna of low latitudes 

the difficulties of travel m the York the northeastern tip of 

when he contemplated landing a . hners bound for eastern 

Ausuali, close to Thutrfay 'f^^jtrdie brosvn hills of the maim 
Australia usually make a brief call- nc 

land and the clouds of smoke would have to 

that be had given up his plan. He had to 
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trees, larger spots are patches of a few acres, or even a few square miles, 
where underground water enables trees to thrive in spite of the dry sea- 
sons The narrow green bands of the gallery forests wander here and 
there like the veins in a leaf Fly far enough north, and even these green 
bits disappear, far the savanna has come to an end. Its place is taken by a 
pure grassland Finally even the grasses disappear, and one finds himself 
flying over the yellow sands or gray gravds of the desert. 

Animals by the Million 

Again and again in such a flight one is likely to sec great herds of 
grass-eating animals. Some are thin, long-horned cattle kept by wander- 
ing nomads such as the Shilluks and Dmkas of the Nile Valley, or the 
Arab tribes who live farther north near the borders of the desert. Many, 
however, are wild animals. They are most numerous m the better- 
watered parts of the savanna because that is where the grasses grow in 
greatest profusion and to greatest size. There one may sec herds contain- 
ing a hundred, a thousand, even ten thousand antelopes of various kinds 
from little ones smaller than goats up to the big kudu as large as cattle. 
Even the little ones jump high over the huge grasses when frightened. 
Mixed with the antelopes, as we have seen, there may be zebras and 
ostriches, and even giraffes in the secuoos where there are many trees. 
Elephants, too, frequent this same type of country. They Lkc to browse 
upon trees, but not the big trees of the rainforest, or even of the jungle. 
All these grass-eating animals arc found in greatest numbers where grass 
1$ abundant and large. The big ones, such as the giraffe, elephant, and 
rhinoceros, like to live where there arc trees for shade and food, but they 
want the trees to be small enough so that they can reach them, and far 
enough apart so that grass grows between them and there is room to run 
when necessary. 

Where grass-eating animals arc abundant ficsh-caimg carnivores are 
also sure to be abundant. !f you would see the lion, tiger, leopard, jaguar, 
hyena, and other fierce beasts, go to the scrub forest and savanna, or 
perhaps to the more open, grassy parts of the jungle. The tales that you 
read about hunting zebras and lions from automobiles are in themselves 
enough to make it clear that this sport belongs to the savannas, not the 
rainforests. Think, too, of the (naures that you have seen of elephants, 
lions, and rhinos. The animals are mostly m the grass, or if they are 
among trees, it is among the low trees of the savanna, or merely in the 
gallery forest along the streams. Such forests are a great place of refuge 
for the animals of the savanna. They are good hiding places for the 
tiger or leopard because all the animals of the grassy plain and hills round 
about must come to the rivers for water m the dry season. 
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aad out tvcstom plains svhetc much better ammals can be produc^mote 
cheaply. It is also because the transportatton fac.hucs are poor. There 
no s^tal difficulty about establishing steamship te in these re^olu, 
or ei5S about building railroads nr motor roadn ^e -'-b'' « ^ ^ 
solumc o£ products available for ejport is toe small, and the quality too 
poor, to male it pay to invest money in mean, of transjmrta tion 

Of course it is^ssihle to raise some crops during the wet season even 
in the savanna, buMhe difficulnes ate great. One difficulty is "po 
crops, such as are raised on tmpical planmtions cannot be raned he e 
neari; so well as m the ,ungle regions "bere ffiere is only a short dr, 
seasoL Even if products of good quality could be raised by r^gatm 
the cost would be greater than in regions where no ™ 

Then, too, the rams are very unreliable in these wet and “ a“d 

Nearer die equator there are, of couise, year, that are ^ 

others that am too wet for crops, but ctop 

rare. Where the dry season i$ long, however, ^ ^ opiwsite 

failure because of drought becomes fat peater 

danger also increases. When the rams do «me. f 

abundance that the soil is the rains arrive and the m- 

to primiUve cattle herders. 

Better Parts of the Scrub Forest 

Turn once mote to Plate 11 and A225. In'loth 

lation in the Wet and Dry j dense than in neigh- 

placcs, but especially in Indw, the prevails, but more dense 

boring regions where Wet Tropca gn Latitudes, 

thanmthe Australian and 

In Africa this is largely due to Ac a« tha^tn d,^in,shes 

continent is high. This mates Ac ^.^untains and 

Ac severity of Ae dry seasOT. It so p season is by no 

slopes on which Acre is sufikaent ra lowlanA north of 

means so severe as in correspon^g 

Ae equator, or in the ^d"but other factors help to inerrase 

In India a similar condmon ® ^^at Ae whole area where 

Ae density of population. Onarci P do^vn in Ae souA to 

scrub forests and savannas prerva ^ Deccan Plateau 

Rajputana in the north is "mature appreciably. A more 

Ihe altitude is great enough to b™, the temperature pp 
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bring with him practically every kind o£ equipment, that il would take 
weeks to find men who could serve as guides, and that it would take 
many more weeks of slow dry travel to cover a distance that an airplane 
could cover in three or four hours. 

The People of Tropical Scrub and Savanna 

How about the people of these hot low latitudes with their great heat, 
severe dry seasons, and very wet seasons^ How docs a climate which pro- 
duces scrub forest and savanna influence them? The first part of the 
answer may be found by comparing Plate II with A14-4, which shows the 
world s population by means of dots. In Australia and South America 
the parts of the world included m No. 3 of Plate II are almost free from 
dots. This ts partly because those conunents are still new so far as 
European races arc concerned, and are not yet fully populated. The mam 
reason for the scarcity of dots, however, is that m those regions it U so 
hard to get a living, and life is so unpleasant, that people have not 
wanted to settle there. The scanty population consists of a few Australian 
“Black Fellows” and wild Induns, together with a few people of Euro- 
pean origin who run cattle ranches. No other occupation is feasible on 
any large scale. In facr, it is very hard to make a living with cattle. 
Nomads such as those m the Sudan and clear across Africa south of the 
Sahara can live contentedly on milk, together with millet and occasional 
meal from their cattle. They sow the miHei when the first rams come. 
Then they go away with their flocks, perhaps leaving a fesv old people 
to protect the millet from thieving birds, beasts, and men. White men 
are not content with such a standard of living. They need money with 
which to buy other kinds of food, clothing, and all sorts of equipment 
and furnishings. 

For several reasons it is difficult to get ready money on a cattle ranch 
in the scrub forest or the tropical savanna. (1) The climate is such that 
European cattle do not thrive. Even if they can be kept alive, they do 
not become fat, nor do they give much milk. (2) Other kinds of cattle, 
such as the Indian zebu, arc by no means so good, for meat as European 
cattle raised m cooler regions, and they, loo, give little milk. (3) Insects 
bother the cattle a great deal. Even if the cattle escape the fevers which 
are brought by the fat, disgusting white insects known as ticks, they are 
almost sure to be bitten by other insects and to suffer from sbres. 
These not only prevent the animals from getting fat but also leave the 
hides full of holes, whKh much dimmish their value. (4) Even if the 
cattle ranchers can raise fairly good beef and hides, they have difficulty in 
markcung them. This is partly because they have to compete with regions 
such as Argentina, Uruguay, southern Australia, New Zealand, Ireland, 
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important factor, hoivcvcr, is ruggcdncss:- The hillincss of the country 
makes it possible to build a vast number of “tanks” or small ponds. A 
simple dam of earth is thrown across a small valley in the dry season, 
and a runway is prepared to cany off the extra water. When the rams 
come in the summer a pond is formed, and when it is filled the extra 
water runs off without spoiling the dam. As soon as the ground begins 
to ^et dry after the rainy season is over, the water is led to the fields, a little 
at a tune as long as it laits. This makes it possible for the Indian peasants 
to depend fully on crops for a hwng. The tanks arc not an unmixcd 
blessing, for they are great places for mosquitoes. India suffers terribly 
from malaria. 

Another reason why regions of the scrub forest and savanna type have 
a denser population in India than elsewhere is the monsoon winds, which 
will be discussed in a later chapter. These, together with the presence of 
the ocean on both sides of the Indian Peninsula, make the rainfall more 
reliable and mflre prolonged than jn the other areas. Moreover, a large 
part of the Deccan Plateau has an unusually good volcanic soil. It is 
called “cotton soil" because a good deal of rather short cotton is raised la it. 

The other crops of this part of India include some rice. As a rule, 
however, there is not enough water for nee, and that crop is raised mainly 
in the coastal regions and the lower Ganges Valley where the natural 
vegetation is of the lungle type. The people m the drier parts have to 
rely largely on a poorer kind of food in the form of “jowar” and other 
millets. Many chick peas are also raised, together with some corn in the 
south and wheat m the north. If the rain comes at the right time, these 
crops grow fairly well, but when it is unduly delayed, or insuificient, 
terrible famines occur. The total amount produced by each family 
surprisingly small. Often it is scarcely more than enough to keep people 
alive, even in ordinary years, with practically nothing to sell. Hence it is 
not strange that the village people bvc in Lttle huts thatched with grass, 
dress m a single sheet of cheap cotton cloth which lasts a long ttrpe, and 
make their own pottery, baskets, and even cloth. Nevertheless, they are 
able to maintain a higher type of civilization than the aborigines of 
Australia, the Indians of South America, and the cattle people of Africa 
in similar climates. They even have several good-sized cities such as 
Hyderabad, Poona, Delhi, and Lahore. 

QUESTIONS, EXERCISER AND PROBLEMS 
1. (a) Wnte an advertnement for a land company wiiK large holdings in (t) 
the llanos or sasanna o£ Venezuela, and (a) ihc equatorial rainforest there. Let 
^ery statement be absolutely liu^ but emphasize the advantages. Would rice 

(A390) figure in your adverusement? E^lain. 
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THE BETTER TROPICAL REGIONS 
The Tropical Jungle 

The ilifTcrence between tropical regions which arc constantly «'Ct and 
those ivhcre there js a short dry season is amazing. It becomes sull 
more astonishing when it is cor^ined with the contrast bclwcch poor 
leached latentic soils and the good soil of alluvial plains, young coastal 
plains, or mountain slopes, especnlly if they arc solcanic. As one passes 
from the equatorial regions of greatest and steadiest rainfall, the size of 
the trees and the density of their stand diminish. Because of a more 
pronounced dry season, or lietier drainage, tropical jungle, the second 
heading m the table of AWil, talcs the place of the dripping rainforest, 
and the conditions of life correspondingly imprmc. This does not mean 
that tlie \egciaiion is small or scanty. Large trees still grow in abundance, 
but among such kinds as mahogany, teak, rosewood, and logssootl one 
finds also a bewildering sanety of palms, himboos, tree ferns, banana- 
like plants, and many other huge-leaved types. For miles the tangle of 
segetaiion is often so dense that one can penetrate it only by cutting 
.1 path through the lising ssall. Now and then a group of chattering 
monkeys goes swinging through the ireetops, parrots svith harsh, voices 
call attention to their own beautiful colors, and the jaunty crow of the 
jungle cock reminds one of the barnyard. 

On the drier edge of the jungle, sshere grass begins to be abundant, 
an elephant is occasionally seen browsing on the bushes, deer jump 
through the openings, wild pigs, dogs, and rodents scamper through the 
brush, ivhile tigers, leopards, and other beasts of prey lie in wait on loiv 
branches or prowl in secret paihs hidden from the sight of man. 

Ease of Jungle Life 

In regions where tropical jungle stiU prevails in its natural state, 
the people get a living wuh little effort, provided the population is not 
dense. The coconut and banana furnish food with only a little work, 
the big fruit of the papjiv svp^KS a lamily with a meal for the plucking. 
Wild rice in Siam, yams in Central Africa, the edible seeds of the bamboo 
in southern India, can often be gathered sviih case. Elsewhere the bread- 
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w-omen in patches so weedy that one scarcely recognizes them. Such 
agriculture, if we may call it by that name, is a step toward civilization, 
but only a slight one, for it docs not sumulate the natives to steady work. 

In the more densely populated tropical countries a somewhat higher 
type of agriculture prevails. The bushes and smaller trees of ^e jung c 
arc hacked down and the larger trees are killed by cutung oft a girdle 
of bark. At the end of the dry season the brush is dry enough to burn 
Then the primithc farmer goes mer the burned field mth a pointed 
Slick makinn holes into nhich seeds are dropped. A little tough needing 
is done until the )oung plants are large enough to take care of them- 
selses. No other stork is requited until harscst time. The easiest food 
to raise is such starchy tuhets as yams and ssseel potatoes, or such March, 
roots as the cassava ot manioc from sshich our tapioca is made, bevcral 
sofs varieties of Indian corn, the common pumpkin, and sarious kinds 
ot beans furnish a supply of food more healthful and more easily ptesersed 
than the roots. They also requite mote careful planning and more stork, 
and thus have a correspondingly greater clt«i in promoting m us 
stiU greater effect of this kind is produci^in the large 
agriculture centers around rice farming. This is so importan 

discussed separately below. 

y/DifficdL cf the Trop^eat Farmer. 

Agriculture in tropical countries is more difficult than m ffic tempra c 
zone. In the firs, place, the sod .s often badly Imchcd that « cas ly 
cahausted. It also suffers from the accumulation of bacteria. Tic p d 
czhaustlon arises partly because consunt heat 

vegetation to disappear so completely and tapi y ,carce 

Itrhnmus and hence little nitrogen. Other p ant foods are also some 
fo, a, soon a. die soil is decomposed by svealhenng. .he hmsy ram l»ch 
diem ont.' Thus, although the first crop ts often i”™ 
diminish rapidly, especially when com and millet „£ 

become abundaut. Heoee neiny jungle fatmets clear a neiv patch of 
iungle every two or three years, and often every year. 

(2) toL chassis. In densely populated regions 
be mid year after year m spite of the scanty crops. 
arise. For instance, if other weeds arc cp ^v . p i^cs 

witch-grass but far worse, often „ho has e tried 

cogon” grass has been the rum of thou so as to keep the 

to use fertilizers and othcnvisc foHw m an ^ 

same field in cultivation for a number 7 • . no ordinary 

as high as a man’s head and has co^pondmgly tougn 
animals can drag a plow throu^ «. .vrMVLS. The difSculucs 

(3) SPARSITY AVD POOR QC-AUTT Of POMSSTIC A.' 
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of poles; wood for budding and cooking can be picked up almost any- 
ivberc. Under such condiuons, so long as the populauon remains scanty, 
we should not expect much progress in the vvcll-watered jungle regions. 
Southern India, Ceylon, Indo-China, the East Indies, Central America, 
and large areas on the borders of the dense rainforest in Africa and South 
America are examples of this type, aldiough in many places the pop- 
ulation IS so dense that the difficulty of getting a living has increased 
a good deal Such reclaimed regions of wet tropical agriculture arc the 
home of the majority of troMcal people. In spite of their relatively small 
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Size, they support far more people than do the tropical rainforest, scrub 
bnds, and grasslands. 

The Character of WetTropacal Agriculture 

Tie Afore Primtiwe Types. The lowest and easiest type of agriculture 
is found in ihe sparsely settled parts the tropical jungle. It consists 
mainly of planting a few palm trees, banana plants, and other fruit trees. 
After that, as is*jokingly said, the oauve has nothing to do except be 
under the trees and wait for die fruit to drop into his rnouth. Neverthe- 
less, some manioc, yams, com, or sweet potatoes are also raised by the 
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proportion to the greater luxuriance of vegetation. Although the farmer 
can get a living without much difficulty, he is greatly handicapped when 
he attempts European methods. 

(5) L.SCK. OF EVERCV. To the handicaps of poor soil, tough grass, few 
and inefficient domesue animals, and insect pests, we must add the lack 
of energy which is natural in a tropical climate. Wc must also remember 
that all these difficulties lead to a very low production of crops per acre. 
Moreoser, the density of population and the low energy of the people 
restrict the cultivated area to a scry few acres per family. Accordingly 
there is almost no surplus, and the farmers cannot buy tools or make 
improvements. It is literally true that to many Indian farmers a new 
hoe or spade means as much as a new automobile to many of our farmers. 
In \iew of all this, it is not strange that through long ages the jungle 
farmer has acquired the habit of not caring whether he makes progress 
or not. If he thinks about it at all, he simply feels helpless and hopeless. 
If our acestors had li\ed for centuries in such a region, wc should prob- 
ably be as inefficient as the people of the uopical jungle. 


Rice as an Example 

The Careless Farmers of Ceylon. TTic methods of tropical people 
are well illustrated by the way in which ncc is often raised. When the 
fields in the jungle districts of Ceylon, for txarople, have been thoroughly 
saturated by the first rains of the season, or by water turned on from 
irrigation ditches, the soil is turned up with a rough spade or wooden 
plow and then trampled with the feet unul it becomes a creamy paste 
of mud on which the seed is sown broadcast. When the seed has 
germinated, water is again admitted, and the rice left to grow i^ 
har%csi time. Then the water is turned off and the crop rijwns. The 
grain is harvested with sickles, and is threshed by being sodden under 
the feet of bullocks. It is winnowed in an equally primitive fashion by 
being thrown into the air from flat basketwork trays, and caught again, 
while the chaff is blown away- i, ^ or.. 

The people who practice this prioume mode of rice 
astonishi^ly indolent according to on, standards, but not '» 

*eirs. For instance, in 1903 the inhab.anB of a certain district ,n &yIon 
raised an unusually large crop of rice. They thereupon “ “ “ 

it, and many nnsed not a blade of rice die net. year. The ihud or 
their seed rice was almost all they had left. 111 .. 'vas 
'vas largely destroyed by caterpillars.’ Then these me i . 

had not tvLked for neaily tsvo years appealed to the gosernment to keep 
ffiem from famine. 
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due to the poor soil and rank grass arc increased by the fact that in jungle 
regions domestic animals generally thrive only a little better than in the 
ecjuatorial rainforest. In A388, to be sure, Inda appears to have an im- 
mense number of cattle. And so it has, but in proportion to the population 
they are not so numerous as in the United States. Moreover, they are 
mainly of different species from our cattle. Humped zebus or Brahman 
cattle and ugly hairless water buffaloes arc the most numerous. There 
are other rypes, however, such as the gayal o£ North India, while Java 
has many of the bantin species. Most o£ the cattle o£ southeastern Asia 
arc of poor quality, undersized, lU fed, and ill cared for. They give so 
little, milh that the British call them “teacup cows.” Not only are they 
unable to plow tough sod, but ihcy supply only a small amount of 



manure, especially in the moistcr regions, where animals are least abun- 
dant and fertilizer is most needed. Moreover, because the Hindu reli- 
gion forbids the killing of cattle, many animals arc so old that they arc 
useless. They simply consume forage which might be fed to animals 
that are of value. In the Wet and Dry sections of India, but not so 
much in the Regions of Wet Tropical Agriculture, the dung of cattle 
is often used as fuel or for plastering walls instead of for fertilizer. 
In moderately dry parts of India animals are so scarce and ferulizer so 
valuable that people often pay for the privilege of having goats and sheep 
herded on their fields during the night. 

(4) INSECT PESTS As thc clioiax of his diAculiies the tropical farmer 
has to contend with all manner of insect pests, rusts, blights, and bacterial 
infections. They are worse than those of the temperate zone almost in 
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TJit S{i!lfiil Rice Farmer. Aldiough such occurrences are typial 
of some ttopica! people, they become common where more careful 
methods of iice culture arc employed. Such methods arc employed among 
many tropical people even jo countries such as Ceylon and Java close 
to the equator. Tiic methods of the hundreds of millions of people who 
depend on rice farther north iti countries such as Thailand (Siam) and 
Burma are better than in Java, while ui China and Japan there is still more 
improvement Even in Thailand and Burma, which arc genuinely tropi- 
cal, the ncc seed is sown in prepared beds. Then after five or six weeks 
It IS painstakingly transplanted to the fields svhtch have been carefully 



A — World fioducaao of Rice Large dots one per cent and small dots one-testli of 
one per cent of world producuoa. 


plowed and manured. The ncc fields are surrounded by mud embank- 
ments so constructed that water can be held there week after week, not 
standing perfectly sull, but gently moving The beds arc occasionally 
weeded with care, and finally the crop is harvested promptly so that the 
ripe grain may not fall out and be lost. Under good conditions 50 pounds 
of nee will furnish seed for an acre of transplanted rice, and the yield 
will be 2,500 pounds, or hftyfold. This amount, when combined with 
some beans or meat to furnish proteifi, is a year’s ample food for five 
adults. Thus a population of 2^000 pet square mile is possible. On this 
basis all the people in the Umted States could be supported on an area 
equal to New York State. The yield of rkc in low latitudes, however. 
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H-i!! rum it. Ai! these condmons cause ibc careful rkc-nising people of 
jndia, Jasa, Indo-China, anil cspecuUf Sum and Uurma to be more 
industrious and reliable than other tropical farmers. For the same reasons 
they arc more progressist, since the best of thern can produce a small 
surplus \shich can i>e used for tools, clothing, ornaments, and education. 
Moreoscr, as the tice raising population is much denser ih.in cLcsshere, 
roads and schwls can lie miiniain«I,and the people can get more stimulus 
and help from one another and from outsiders. 


PoSSlBlUTlt.S Of AfJUCVLTVU, 

The Products ol Tropical Plantations 

In addition lo nec farming, another Vind of agriculture has a great 
influence on trtipical ciMhzation. h depends on llic fact that the people 
of more bracing climates dewre many tropical prmlucts and hence hast 
established thousands of plantations, llcforc the dajs of steam naviption, 
when Eurt^ans rarely came to the tropics, there was no agriculture for 
export. The rule of trirpical {jrnKts was -(irow only what jmr need 
and consume only whac you gn»w.~ When Europeans came, howe'er, 
thej began to want tea, codec, cocoa. ruUter. and other products. These 
at first were luxuries, luit fast became necessities. 

As a rule plantation products are not like the staple food crops which 
hate to be planted each year. They are tree crops which do not require 
frequent renewal. Tliey arc raised in large plantations where the same 
kind of tree or bush is planted oser wide areas. 0>flee is a gowl example. 
Although small quantities ate raised m regions such as Java, Ceylon, Cen- 
tral America, and Mocha, where eoflec first became known, nearly two 
thirds of the world's supply comes from Brafil. There hundreds of 
thouunds of acres of tropical jungle have been cleared of most of the 
trees, and coffee bushes hasc been planted m the shade of the rest. Tea 
flourishes under similar conditions, although it grows over a wider r.mge 
of latitude than coffee. It is raised in great plantations on moist sunny 
slopes, chiefly in Ceylon and among the mountains t>f Assam at the base 
of the Himalayas nordi of Cakuiu, but also in southern China, Java, 
and Japan. 

Cool Tropical Highlands 

What has just been said about tea and coffee, suggests one of the 
reasons why many people 6iil to realize Kow many kinds of tropical 
regions there are. They fail to separate lowlands from highlands. Each 
of the places mentioned m the last paragraph ts citlier a cool tropical high- 
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they belong primarily to the lower, warmer, and moister parts of the 
Jungle on the borders of the equatorial rimforcst. Thus they are hke 
cacao in being more of a lowland and forest crop than are tea and coffee. 
In Central America, the West Indies, and the northern part of South 
America great corporations from the United States have cleared thousands 
of acres of jungle and planted them with this easily raised fruit. One 
great company cmplojs many thousand men and has regular lines of 
steamships to bring bananas and other tropical fruits to New Orleans, 
Baltimore, Philadelphia, New York, and Boston. The fruit comes from 
Honduras, Costa Rica, Panama, Colombia, and pracucaUy every other 
Caribbean country and large island. 

Rubber is raised in somewhat the same way as bananas. TTic prin- 
cipal plantations are in the Malay Peninsula, Sumatra, and neighboring 
islands including Ceylon. A small and diminishing fraction of the world's 
supply still comes from the wild trees of the forests of Central and South 
America, but the plantation is of constantly increasing importance. 

Still other tropical planu such as the manila bemp of the Phibppines 
—the best of fibers for strong twine and rope — have their home in the 
jungle, but are gradually being raised more and more exclusively in 
plantations. The same is true of ladigo, nhich is sull raised in large 
quantities in India and Java in spite of the great use of aniline djes 
made from coal ur. 

The sweet bark of the cinnamon tree, raised especially in Ceylon, is 
another sample of the many uopical products which are increasingly 
used by Europeans and Americans, and which lend themselves to planta- 
tion agriculture. 


Sugar as an Illustration of a Plantation Product 

Its Importjyjce. The mD« important plantation crop is sugar. Two 
hundred years ago, the average person in England consumed less than 4 
pounds of sugar per year, and the average American still less. Before 
the fint World War the average English consumption was almost 100 
pounds, and the American over 80. Today sugar has become such an 
important food that the average English-speaking person consumes a 
third as much of it as of wheat. Orditurily people do not reabze the 
importance of the sugar supply, but during both world wars almost 
everyone realized it. In New York in 1918 a temporary shortage actually 
led to riots in which mobs broke into stores that were supposed to have 
a supply. For many months no one was permitted to buy mote than a 
pound or two at a time, and the names of the buyers were carefully 
recorded so that no one might get more than his share. 
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Bccaiise of the relati\c!y cool climate tropical highlands are the home 
of a more active and progressive populaaon than is found la the low- 
lands Venezuela, Colombia, Ecuador, and Bolivia all have their capitals 
and tbcir mam populaljon at levels of anywhere between 3,000 and 

12.000 feet above the sea. The largest of all cities in the cool tropical 
highlands is hfe^ico City over 7,000 fcet above the sea. Guatemala, 
Salvador, Honduras, and Costa Rica arc IiLe hfcvcico in having their 
capitals and mam population at a considerable altitude above the sea. 
The Costa Rican gateau is one of the few pans of Central America 
ivhere there is a considerable svhifc population tinmivcd with either 
Indians or Negroes In the OM World, Ethiopia, because it is a high 
plateau with relatively energetic people, and with the protection of 
mountains, remained independent long after the rest of Africa had fallen 
mto the hands of Europeans. Uganda m Central Africa, a mile above 
the sea, had the roost advanced people of tropical Africa and the best- 
organized government before the coming of the white man. Kenya, not 
far away and even higher, is the only part of tropical Africa where the 
white man has established himself as a permanent settler. 

The crops m the cool tropical highlands are a good deal bWe those 
of higher latitudes Rice, tea, and coffee, to be sure, are important, but 
so are corn, wheat, and potatoes, provided one goes high enough. Potatoes, 
for ffvamplc, apparently first came from an altitude somewhere above 

6.000 feet m Peru. Corn is a staple crop throughout the Andean and 
Brazilian highlands. In Kenya a white variety with very large soft 
kernels yields big crops. The only trouble »s ihat it is so soft that n does 
not keep well, and the distance to markets is prohibiuvely great- This 
illustrates one reason why cool tropical highlands, m spue of their many 
favorable conditions, do not play much part m the world's trade and com- 
merce. Most of them suffer from difficult transportation and consequent 
isolauon. 

Plantations in Tropical Lowlands 

Let us return now to ihc lowland rcgioos of wet tropical agriculture. 
In some of them Europeans and Americans have established large planra- 
uons for the culavation of the cacao tree, from whose seeds chocolate 
and cocoa are made. Much cocoa comes from tropical Africa, particularly 
the Gold Coast and Nigeria. Brazil, the West Indies, and Venezuela come 
next in importance. At one umc Ecuador rivaled Brazil for second place 
next to the Gold Coast as a producer of cacao, but a blight has caused the 
trees to die in great numbers. Such disasters appear to be more common 
and destructive in low latitudes than in those where cool winters prevail. 

Although bananas can be grown in the same regions as tea and coffee, 
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the cace ii good in its unjmpnnxd state ^nd the backward people of the 
tropics have taken little thought to make it better. Now, ho;i-e\er, the 
people of the temperate zone are taking charge of sugar production, and 
during the last few decades, m places such as Hawaii and Java, there has 
been rapid progress toward as great an improvement m the cane as has 
uken place in the beet. 

Hoii> Sugar Is Raised in tie Troptes. Sugar is so useful and so easily 
extracted from the sap that great quantities of cane are raised m little 
patches in most tropical regions, especially where there is plenty of sun 
as ucU as svaier. This home-made sugar, however, rarely reaches the 
world markets, Their supply comes from big plantations. Cuba is the 
chief source of the American supply, but almost every tropical country 
makes some sugar. Most of the plantations arc near the scacoast, largely 
because the coastal regions arc not only more accessible than the interior, 
but are more likely to have the kind of warm, damp plains and fertile 
soil uhich the sugar<an« loves. Often, too, the immediate coast is more 
healthful than the hot, steamy plains a few mite inland. This is particu- 
larly true in countries such as British Guiana, where the climate is ad- 
mirable for sugar, but bad for people. Hie native labor there is so 
inelEcient and unreliable that k has been necessary to import laborers 
from the Ease Indies and India. The conuast between the native and 
imported labor is a good cumple of the way in which rice-raising people 
reach much higher levels of civilization than do people whose agriculture 
has scarcely risen above the point of growing yams. 

Many of the sugar plantauom, not merely in Guiana, but in most 
sugar regions, arc of large size and in the past have been highly profitable. 
In Cuba, whence the United States gets most of its cane sugar, some 
plantations employ as many as 5^)00 people, and have scores of miles of 
liiile portable r3ilwa>s which can be laid wherever they are wanted to 
bring the canc from the fields. In the Hawaiian Isbnds, the absence 
of any Jut) on sugar imported into the United States has helped to make 
sugar the dominant product. In good )cars profits of three or four 
hundred dollars per acre have been realized, although of late the industry 
has had a great many troubles because too many plantations were estab- 
lished. Nevertheless, the industry has been so profitable that it has been 
w orth w hile to go to great expense for trngation. Water has been pumped 
in some places vo a level several hundred feet above its source, and in 
others, tunnels have been built dmio^^t mountains to bring the water 
from the windward side, vshcrc k is deposited by the northeast trades, 
to the dry, sunny leeward side where the cane grows fastest provided it 
is well watered. 
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Su^ar from Tropical versut Temperate Regions. About three-fifths 
of the world’s sugar comes normally from tropical countries. A century 
ago the whole supply came from there. The tropical sugar is made 
from rhe sugsr-cane, a plant /rcwi B to J5 feet tall and resembling a 
cornstalk without ears. The rest is made from beets and comes from 
the countries in the zone of cyclonic storms, such as Germany, France, 
old Czechoslovakia and Poland, tvestern Russia, and the United States. 

Sugar IS one of the few products in which temperate and tropical 
regions compete. The tropical regions have a great advantage because 
they possess enormous areas fit for sugar and as yet little used. More- 



oier, the sugar.<anc is naturally able to yield much more sugar per acre 
than are been. The temperate regions, on the other hand, have the 
great advantage of being located close to the chief markets, so that their 
sugar saves freight charges. They are also close to a supply of labor that 
is vastly more efficient than that of the tropics. Because of these condi- 
tions the beet itself and also the jncihods of extracting its sugar in the 
sugar factories have been so mudi unproved that svhereas 18 pounds of 
beets were needed to make 1 pound of sugar in 1836, only a third as 
many are now needed. The iroprovcfnem of the sugar-cane, on the 
other hand, did not begin so soon. .Like many other tropical products. 
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a load for his ittsel. If one day’s work guts food enough for three dajs, 
they work only a third of the time, no matter how much the white man 
complains. If they contract mabna or other diseases in the jungle, they 
die without care or mcdicmc. 

On the plantations these things are beginmng to be changed. The 
plantations arc usually owned and managed by Europeans or Amencans 
who hate a permanent inicresi tn them. On the best and most profitable 
plantations the employees arc obliged co Ii\c in better houses, and take 
more care of health and sanitation than tropical people escr thought 
of before. Drams are dug, stagnant pools arc filled, and other measures 
are taken to get rid of mosquitoes and other discasc-beanng insects. 
Machinery is introduced, and the nauxes arc taught to use iL At first 
they are rarely competent for any but the simplest tasks. Little by little, 
however, they acquire skill and industry. Preference is given to those 
who work regularly, keep then huts neat, obey the health rcgulauons, 
and show evidence of willingness and ability to learn the complicated 
methods of the white man. The inecouves to progress mclude the dcare 
to imitate the white man as well as to purchase some of the luxunes 
displayed in the company stores. 

On the plantations, health is considered of great importance. Hos- 
pitals are provided noc only for the white cnao, but also for the natives. 
Where the goveraraent does not support them, as in Ceylon, they are 
often run bv private companies, as a matter of economy. The largest 
fruit company in tropical Amctica regularly deduas 2 per cent from the 
wages of Its employees from the highest to the lowest, and uses the money 
as a fund to protect the general health. Thus the strength of the natives 
is not sapped by disease so much as formerly, and they are belter able and 
more willing to do hard work. 

As the plantations increase in noraber, the population grows more 
dense. In Java, for instance, they have taken up a considerable part of 
the more rugged southern areas which formerly contained few’ people. 
Thus while the plantations provide the opportunity for steady work, they 
also make it less easy for people to get a living from wild fruits, nuts, and 
game, or even by the cruder forms of tropical agriculture. It therefore 
becomes more necessary than before to settle down to steady work, and 
of course it is also more profitable to do this now* than formerly. It is still 
difficult, to be sure, to find tropical people who will work escept when 
compelled to do so by hunger, but the standards of life arc beginning 
to rise. This IS bound to happen more and more, for the limited parts 
of the tropical zone where wet tropical agriculture is possible offer one 
of the largest and richest of all fields for the investment of capital and 
brains. • 
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Governments and Sugar 

Sugar affords an interesting example of the way in which governments • 
alter the location of human acntntics. Up to about 1930 Jata tvas one 
of the world’s chief sources of sugar. The crop was profitable to the 
Dutch, who supplied the necessary capital and sent out managers and 
technical men, and to the Javanese, who worked in the fields and the 
mills. Then came the great financial depression which began in 1929. 

In all the advanced countries people had less money than before and 
soon tens of millions were om of work. Almost everyone had to econo- 
mize, and one of the easiest ways to do so was to cut out candy and 
other sweets. This reduced the demand for sugar and lowered prices. 
Then various governments began to do something to help their own 
sugar raisers The United States raised its tariff on sugar, and then 
established quotas The quotas meant that Louisiana could raise a cer- 
tain amount, the beet sugar people of the United States their speaal 
amount, and the same for Hawaii, Puerto Rico, and the Philippines. 
After our own sugar raisers had thus been taken care of as w ell as possible, 
Cuba was given a preferential lanfT— a lower rate than other nations— 
so that It could sell its sugar to us at rates which other producers could 
not afford. 

At the same time Germany, France, Great Lntam, and many ether 
European countries gave their own beet-sugar raisers special advantages, 
cither by clapping on tariffs against other nauons or by paying bounucs 
according to the amount of sugar beets raised by tlie farmers. Another 
new factor was that the government of India helped British and Indian 
capitalists to establish a great number of modern sugar mills in that 
country, whose vast population makes it one of the big sugar users. The 
result was that poor Java could find no place m which to sell most of its 
Sugar. The sugar industry fell all to pieces and became insignificant 
compared with what it used lo be. Such changes m the geographical 
distribution of human activities often occur because of new inventions 
and discoveries, as well as because of the action of governments. Cuba 
has suffered greatly because of low prices for sugar, but not so much 
as Java. 

How Plantations Promote Csvifixatlon 

Plantation agriculture is beginning to have an important effect upon 
tropical avilization. In places where there arc no plantauons, white adven- 
turers still send the natives out into the yunglc to gather wild cacoa, wild 
cinchona, wild rubber, and even wild hemp and wild bananas. The 
natives live as they have always bved. If they have enough to eat, they 
stay at home no matter how eager the white man may be to complete 
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Plantations and Population in Java 

In spite of the recent collapse o( the sui^r industry in Java the presence 
of ihc DutcJi there has luil a remarkable clTect on ilie growth of popula- 
tion and industry. The Dutch wem there because they wanted to buy 
spices and oflier tf 0 pjc.il products and ship ihcm to the Netherlands, 
"ihiey soon began to raise sugar and other plantation crops. In order to 
be successful tn their e/Iorts, it uas necessary to establish peace and en- 
courage giKid gasernment. Many miscakes sterc made at first, but the 
Dutch grjtiiully learned that their otsn profits increasetl in proporitnn 
to the health and prosperity of the Javanese people. So better laws nerc 
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framed, and in due time tl»c pAcrnmeni improved the roads of the 
island, bmk railroads, and tried to pm an end to malaria and other 
diseases. At die same time the Dutch prosided increasing opportunities 
for steady work to a degree scarcely equated m any other tropical regions 
unless It be in such pl.aces as Barbadoes. Jamaica, and Hawaii The 
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million. In ihe rich plains of \oIcanic soil on the north side of the island, 
V'here the dry season is of just the right length, large areas support from 
1,000 to 2,000 people per square mile. TIik is etcn more than the dense 
population of manufacturing countries such as Belgium and England. 
Iowa is about one tenth larger than Java, but has only 1 inhabitant for 
es^ry 16 in Java. Such an increase in popuhtion can occur only in rare 
places uhere climate, soil, and human actions all combine to produce 
a Similar result. 

QUESTIONS, E.XERCISES. AND PROBLEMS 
I. Which of the rlemrnu of geographic envjfonnjent (A^) first Jed Eurofwans t* 
explore the tropia’ Which eletnenu «ou' furnith mouies to the greater part of the 
Aftiencans and Europeans who go to the iropia> Eaplain in detail the geographical 
conditions which mate it far more oecessary for Americans and Europeans to teep 
in touch with th«t ofd homes when in the iropies than when they go to places such 
as Kieiv Zealand and Siberia* tfhp is « more necessary for Europeans to keep in 
touch with the tropics than for the people of the United Suio’ 

a In the SMtesmanV Ye^^beek, or elsewhere Ioc4( up the enporu o( a uopical land 
mentioned in this chapter. Clauify the etpom under the following beads, (o) prod 
nets of wild vegetation; (/>) products of planuiion agneulture; (e) non vegetable 
products ^Vhat geographial reasons an you see why one or another of these Types 
of products should eonte Irom each speofic etnintrj* 

3. Examine the areas covered by the colonial empires of England, Prance^ and 
Russia. Classify these lands aeeor^ng to the TCgetaCion rones m which they he, 

4. In the government reports on Foreign Commerce and N’avigaaon, and in the 
Stoiisiieal Absiraei of the United Stuier, look up six pbntaoon produeu from tropical 
countries. \\'hich of these come from the types of regions discussed in tbs chapter’ 
Make a table as follows and arrange the products in order according to the increase 
in thar per capita Use: 


A 

1 

D 1 

C 

Product 

Percentage of increase m 
imports, during 30 years 

Chief countries of origin 
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Plantations and Population in Java 

In spue of the recent colbpsc of the sugar industry in Java the presence 
of the Dutch there has had a remarkable cHect on the growth of popula- 
tion and industry. Tlic Dutch went there because they wanted to fiuy 
spiccs and other tropical products and ship them to the Netherlands. 
They soon began to raise sugar and other plantation crops. In order to 
be successful in their elTorts, ii was necessary to establish peace and en- 
courage good government Many mistakes were made at first, hut the 
Dutch gradually learned that their own profits increased in proportion 
to the health and prosperity of the Javanese people. So better laws were 
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framed, and in due time the government improved the roads of the 
island, built railroads, and tried to put an end to malaria and other 
diseases. At the same time the Dutch provided increasing opportunities 
for steady work to a degree scarcely equated in any other tropical regions 
unless it be in such places as Barbadoes, Jamaica, and Hawaii. Tlic 
experience of the Dutch in Java was one of the important factors in teach- 
ing Americans how to do a good jci m the Philippines. 

One of the most astonishitfg results of the Dutch occupation of their 
East Indian colonies had been an enormous increase in population. Since 
about 1820, without any immigration worth mentioning, the population 
of Java has incre.ised almost ninefold, from 5 militon well toward 45 
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Sparsity of Desert Population 

The sparsity of desert population is astonishing. For instance, the 
desert part of Arabia, omitting the fairly wcll-ssatcred regions of Yemen 
and Oman, is as large as the United States cast of the hlississippi Riser. 
Yet its popubiion is probably less than 2 million, uhercas the correspond- 
ing portion of the United States has 70 million. In southern Arabia the 
300,000 square miles of absolute desert that ttcrc ncser crossed by Euro- 
peans until 1931 contain no permanent inhabitants, and most parts arc 
neicr sisited even by the Beduin uho luc around the border. This 
area equals that of Germany and Italy, combined, which contain o\cr 
100 million people. The great Sahara, which is as large as the United 
States, probably has less people than the Arabian Desert, and the 
Australian Desert has least of all among die dry deserts. In our own 
countiy, Nciada has only one person for each square mile, and most of 
these are gathered m oases such as Reno at the eastern base of the 
Sierras. Contrast this wnih Massachusetu, which has mcr 500 people 
per square mile. 

Cold deserts have eien fewer people than dry deserts. For rnstance, 
if we omit mineral districts such as the Yukon mining district, the 
Mackenzie oilfields, and the regions near Crear Bear Ijke to which men 
go in airplanes in search of radium, an area of 2 million square miles, 
northern Canada has only about 20,000 inhabitants. This part of Canada 
is as large as all Europe aside from Russia, but it has only 1 inhabitant 
where the European countries hate i6^(Xi. Antarctica, the greatest of all 
deserts, has not a single' inhabitant.* 

ThePhj^ical Character of Deserts 

T^eir Appearance. Dry deserts present a peculiar appearance. Parts 
consist of mountains and parts of plains. Among mountains the bare 
rock oerywhcrc sucks out, often painting the landscape with weird 
colors. Sometimes it is shattered and broken by the action of frost and 
sun. Elsewhere it is roughly pitted by the wind. Only in the higher 
parts of the mountains is the climate moist enough so that there is a fairly 
deep cx)\er of soil held in place by \cgeiauon. 

The weathered rock and swl horn the mountains are slashed down 
to the lowlands by the occasional siolent rains svhich fall even in deserts. 
At the base of the mountains the wet weather torrents deposit their 
icRKj A? gsw-r Ausr.tr gsCTKcl JUlir Awnnwwwj htsMihitf J.'-sxo } .to 

40 miles wide. Close to the mountains the grasel consists of large rough 
fragmenrs, but farther away the materials become more pebbly and 
sandy. Finely they merge into plains of sand and clay. Often the sand 
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Moots OF LIFE IN DEiERTS AND POL^R REGIONS 
T«'<j Kinds of Dfscrts 

IWiwetrn laiitudrt 20 ami V)' on tlic ucst jiJc of e%cr)’ conlincnt 
imeo'iU Jr\ ilesiru Uinkr ilw ovon. Mml of tlicm lie on the poUr 
^u!c I't i.i\.\ntus The Aiulci. howc'Cf. alter ilii» arranccment tn S'UiK 
ami the Afal'i.m Sea ami itv bnnchcj prevent Ana from hav- 
ing savarnis west, of Imlu. Plate 11 shows tlut these tradevvnml Jesens, 
as they mv) properlv be callcsl, stretch eastward from western Africa 
across the Sihiri, \rihia, Iraq, and southern Persia tn llaluchistan and 
the Imliis Villes m Imha llvey also include ncnhwesiern Mexico, 
nurtliern C lulc. the Kaliliart region of souihefft Africa, and a large p>tn 
of the west and south of Australia. Tliey ate all aliVe in having the follow- 
ing characteristics' (1) slight rainfall; (2) Kamy vegetation; (3) practicali) 
no agriculture, (4) vlciscndence of man on ammaU; (5) a sparse and 
often nnmwlie {xipulation; and (f>) low eivihration. 

If we cvamine the whole world v\e find tint certain other fegiont 
also hase these six tjuahtics. These tithcr regions are of two i>(’cs, 
(1) contincinal deserts and (2) polar regions Tlic continental deserts 
arc in must respects like the iradewmd deserts llie chief ihiTcrcncc 
IS that, allhough most of the year thes arc hot like the tradesv ird deserts, 
they have a pcrirxl vshen they ate cold like the polar deserfs. Nevadi 
and Utah arc mdd example* of this kiod, as is the desert of Patagonia, 
east of the Andes. The deserts of Central Asia from the Caspian Sea 
to the bortlers of Manchuria ate extreme examples. The polar regions, 
which have the six characteristics ntmed above, arc not deserts in the 
ordinary sense, for they ate coscteil sxith snow much of the time and 
the ground is moist if this tnclis. Yet in theit cfTect on man the coM 
regions of Greenland, the nonhern parts of Nutih America and .\sia. the 
vast continent of Anurccica, and mmy limited regions at high altitudes 
such as the higher parts of TAei are much like ileseris. Hence in this 
chapter wc shall discuss these cedd, wet polar deserts after finishing the 
ordinary hot, dry dcseru. 
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there is no ve^tation to hold it, Jioimer, it is so light that it is quickly 
blown away. Along the roads in the loess country the dust is stirred up 
by the feet of horses and then blown away so that the roads become deep 
trenches. In spite of its lightness the loess does not easily crumble. Its 
thick, fine-grained masses can be cut like cheese. It sticks together so 
well that houses can be excas'ated in it. Near the borders of the deserts 
in nordnsestern China many peasants bse in such houses dug m the 
walls of the sunken streets, 

Wiy Desert hakes Are Sait. Aside from the dunes and the vege- 
tation one of the most sinking features of the desert is the lakes. Occa- 
sionally they arc beautiful, but oftencr they have flat muddy shores 
crusted wth white crystals, looking somewhat like tide flats and smell- 
ing far worse. Desert lakes generally hasT no outlets and hence are 
salty. This is because both in deserts and elsewhere every stream con- 
tains a little dissolved salt, although ordinarily this cannot be detected 
except by chemical analysis. In desert bkes, as m the ocean, evaporation 
removes ihc water without removing the salr, which in ordinary lakes 
would escape with the water through the outlet. Hence all the salt that 
is brought m by the streams remains in the lake, finally forming a strong 
brine so heasy that the bather finds himself lifted from the bottom when 
he svalks out as far as his armpits. Woe betide him, in the Dead Sea, 
for example, if he gets the stinging bnne into hi s ey es or nose. The Dead 
Sea IS well named, for there is practically no life m it. Great Salt Lake in 
Utah is similar to the Dead Sea, but not quite so saline and far shallower, 
hfany great salt lakes have dned up, leaving their salt in solid layers, scores 
or hundreds of feet thick. In Cutral Asia such salt deposits cover 
thousands of square miles. In Germany, as ive have seen, far older ones, 
deeply buried beneath later rticks, furnish supplies of potash and other 
valuable minerals. In New York and Michigan similar old deposits are 
mined for common salt. 

Desert Vegetation 

The scgctaiion of deserts varies from region to region as much as 
docs that of the forests. For example, on the borders of the Transcaspian 
Desert beyond the Caspian Sea and in pans of the Arabian Desert the 
whole country seems to consist of nothing but bare sand dunes. Then 
comes a heavy rain, and ivichto a week or tivo the «nd is cosered ivith 
a short, ssveet giosvth of grass wludi makes it look as fertile as the prairie. 
Yet in a few more weeks the grass has ripened its seeds and dried up, 
and soon the sand is blowing as freely as before. Fanher out in the 
desert there is very rarely any growth of grass, but the sand is dotted 
here and tliere mth cough little bushes 3 or 4 feet high which seem 



404 MODES OF LIFE IN DESERTS AND POLAR REGIONS 

is heaped into dunes, while the clay is scoured ly the wind into fantastic 
pilbrs and tables. 

If the mountains furnish water enough the lowest part c£ each plain 
contains cither a salt Jake or a "dry Jake” known as a playa. Such a lake 
at most times presents the appearance of an absolutely flat expanse of 
smooth clay, but after one of the occaaonal rams it is transformed into 
a lake m which the water may be only a few inches deep. 

In the well-populated parts of the world scgctalion is so abundant 
that It hides the soil, m deserts the \egeianon is so scanty that the traseler 
IS constantly reminded of the rock and soil- What little vegetation he 
sees, howescr, is peculiarly intercstm^ as we saw in Chapter XVII, be- 
cause of the strange forms which « has acquired in its attempt to meet 
the conditions of drought. 

Sandy Deserts Although sandy deserts do not occupy any larger 
area than those of bare rock, grascl, ami cby, they present the most 
unusual appearance, largely because of the presence of dunes of every 
size. That is why the most familiar pictures of deserts show sandy 
dunes. In the TaUa Makan Desert of western China millions of sand 
dunes of many tones of yellow, brown, and pink look like the tvases of 
a huge dry sea 600 miles long Only ihe boldest explorers dire Jjunclj 
their caravans on such a waterless sea. The wiod piles the dunes up 
to a height of 500 feet and thus causes them to be an almost impassable 
burner. Even when the dunes are small the feet of men and animals 
sink into the unstable sand and slip and slide so that progress is extremely 
slow. Often it is impossible to climb.ihc steep leeward slope of a dune, 
although the gentler windward slope may be comparauvely e.'isy. When 
violent winds blow the sharp sand with cutting force into the traveler's 
face there is nothing to do but turn one’s back to the svind and try to 
C5ca53c suffocation. The camel has become so well adapted to this condi- 
tion of desert life that he is able to close his nostrils and open them only 
at long intervals for a quick breath. 

How Loess Is Lormed and Used. When the wind blows over the 
desert it not only heaps the particles of sand into dunes, but carries 
away the finer dust and deposits rt in the form of loess. From the 
Takla Makan and Gobi deserts the dust is sometimes blown in such 
quantities that 60 or 100 miles to the southeast it makes the air so hazy 
that the sun is hidden even at noon. Beyond the limits of the deserts 
It falls as a fine yellow powder. It even sifts into the tightly closed 
houses and makes it difficult to write by coating the paper and c!o<jging 
rhe pen. In nortbtwstcrn China Ais tfcmrrt dost has accumulated in 
some places to a dcpib of scores or hundreds of feet over an area larger 
than France. It is very ferule if it is well supplied with water. Where 
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In deserts such as most of those in the United States, w here some rain 
falls in Iwth summer and ss'intcr, budiy scgctation is (he predominant 
i\pe. The nesveomer wlio sees the abundant sage brush of Utah and 
Kesada, or the larger greasewood and mesqmte of Arizona with the 
accompansing cactus and the grasses that spring up after rains, can 
scarcely l>clie%c that in a region which loohs so fertile agriculture is 
impossible. Many a tenderfoot from the East has thought to his cost 
that the westerners were Ijinp when they told him not to take up land 
of that kind. He found, howe\cr, that the types of vegetation which grow 



in the desert can subsist on an amount of moisture which cannot piossibly 
support crops. That is the great outstanding feature of c\ cry desert. 

Oases 

The spots called oases are places where desert vegetation gives place 
to that of well-watered regions. Although they are in the desert, they are 
ziot of H. Yet they must he coosiAwt sia<r they occur in eieiy desert, 
and support far more people than the vast surrounding areas. Moreover, 
the true desert people, the nomads, have much the same relation to the 
oases that country people have to atics. The larger oases arc places w here 
streams from the mountains spread out upon the desert plain and serve 
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leafless until one notices the little scales pressed tight against the stems. 
In some o£ the greatest deserts where and dunes rise to heights of scscral 
hundred feet the space between the dunes is gouged cut by the wind 
to such a depth tliat the water table is almost reached. Here one some- 
times finds beds of reeds or parches of the feathery shrub called tamarisk. 
As the dunes slowly adsance they may kill such plants, but sometimes, 
if the dunes arc smtll, the plants may siioot up fast enough to keep 
iheir heads ahose the sand. Occasionally, after the dunes hate gone on 
and again left them uncovered, one finds reeds and bushes curiously 
elongated as if on stilts. 

In deserts where the ground consists of graiel tlie vegetation is even 
less abundant than m sandy deserts for there arc few favored low' spots, 
and even wlien tain comes, the plants have hard work to grow. In many 
deserts where gravel prevails the finer materials have been swept away by 
the wind, leaving a surface com|X)sed almost wholly of pebbles. As the 
sand IS swept across these by the wind it smooths and polislics the upper 
stele. In due time the desert heat turns the surhee vl mest rocks bbek. 
Hence many deserts contain tracts of “desett pavement," that is, a 
mosiic of smoothed jiebbles coated with dark “desert varnish," In some 
of the vaster deserts of Persia and Central Asia the gravel at the foot of 
the mountains forms desert pavements like huge be.iches 10, 20, or even ■10 
miles wide In many places where there is no pavement, the upper sur- 
face of the desert soil is cemented into a.sohd, slightly salty, calcareous 
whitish cake. This is because the rainwater docs not escape from such 
regions by flowing away underground, but by evaporation. After the 
infrequent rams the water may penetrate the soil to a depth of 2 or 3 feet, 
but later, as the soil becomes dry, the water rises again to Uic surface 
by means of what w called osmosis. Meanwhile, however, it has dis- 
solved some lime and oilier salt^ and these il leaves in the upper pan 
of the sod to form "hardpan” or caliche, as the calcareous layer is called 
Sometimes, when the hardpan dues after having been soaked by one of 
the occ.isional rams, it spins into irregular polygons 5 to 12 feet in diameter, 
between which arc cracks several inches deep. In these the wind deposits 
sand, and then tiny plants take root. Thus the polygons arc sometimes 
outlined in green, like hltlc gardens where the plants occupy the paths 
instead of the beds. In desertt wlicrc gravel is mired with soil an unusual 
ram may sometimes cause the desert to blossom as the rose. One would 
have to travel far to find any scene more beautiful chan the Mohave 
Desert of Cahfornn, or than inner Australia, at such a time. The ground 
is carpeted for miles with the loveliest flowers, wiute, yellow, orange, and 
blue. People who arc not fiuniliar with deserts often think that such a 
region is actually fertile enough for crops. 
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It must not be thought that the Arab rashlf moves his camp with- 
out knowing %vbeie he can get tvatcr- He is familiar wiih all the water 
holes, springs, and wells, and has special places to which he regularly 
migrates provided there is grass. Sometimes, to be sure, if the ram 
is especially abundant and the grass grows thick and green, as occurs 
at long intervals, he does mot need to camp beside a source of drinking 
irater. The ammah or so much green grass that they can get ahng 
without water, and the people make milk serve for both food and drink. 
As for washing it is enough for the Arab to rub his hands m the sand. 
In spite of the fact that the Mohammedan religion especially commands 
“the faithful" to wash their hands and fcet before each of the five 
daily prayers, the Koran expressly says that where no water is available, 
sand may be used instead. MiUioms of Arabs have perhaps lived and 
died without ever taking 3 real bath. 

T/ie Property of Desert Nomads. Among desert nomads little, 
aside from animals, can really be called wealth. Some, to be sure, 
have larger herds and docks and bctcer guns, clothing, and tents chan 
their comrades, but none live in houses or have elaborate furniture. 
If a man tried to have such things he could not reach fresh pastures 
and new springs m time to keep his animals in good condition. More- 
over,~life is so hard that there is little chance to accumulate the surplus 
that would buy these things. Among the Arabs, for example, poverty! 
is so nearly universal that there are few di/7erenres such as e.Tist where! 
some people bve m great palaces and others m tenements of one or iwol 
rooms, and where some perform hard, ill-paid manual labor, while others ’ 
live in ease upon the accumulated wealth of their ancestors. 

The chief thing that keeps the Arabs poor is that the rams fad and 
the grass withers at frequent intervals. Then the ammaJs begin to 
suffer from hunger; the mother camels and sheep give no mdk, and their 
colls and Iambs begin to die. Soon the Arabs have neither young animals 
to exchange for nee, miUei, and dates m the oases, nor milk to keep 
themselves from starvauon. So long as anyone has food he shares it 
with his neighbors, but all alike suffer greatly. They dare not kill too 
many animals, for then they would destroy their sole means of support. 

Hott> Poverty Leads to Desert Raids. The hardships of the desert 
cause the nomad's ideas of right and wrong to differ from ours. What 
IS an Arab to do when his camels, his sheep, his wife, his children, and 
himself arc all suffering the pangs of hunger? The only thing that 
occurs to him is to plunder. Hence he goes on raids. A raid is anintcr- 
esting event. ^ group of Arabs are sitting on the ground in a circle 
at sunset. Suddenly one of them rises^and thrusts his spear into the 
ground. “I am going on a raid,” he says. “Who will go with me?" 
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for irrigation. The mountams and dw oases may be as far apart as the 
snowy heights of the Himalayas and the hot sunny delta of the Indus. 
The whole of cultivated Egypt indeed, with us H million people, is a 
great oasis svatcred by the rams that fall on the mountains of Centra! 
Africa. In such oases millet, corn, whea^ barley, grapes, and many other 
crops and fruits are raised. Hie houses arc generally made of sun-dried 
bricks called adobe. Sometimes, where there are trees enough, the houses 
have wooden frames, but tn the oases of the driest deserts such as eastern 
Persia even the roofs are made of adobe bricks forming the kind of small 
domes seen neat Aleppo. In books wc hear much of the beauty of the oasis 
of Damascus, for example, but generally the descriptions are exagger- 
ated Nevertheless, when a traveler on a camel, the ship of the desert, 
comes to an oasis where he can rest and supply his needs, it seems very 
beautiful to him just as any port seems a haven of rest to a storm-tossed 
manner. 

Palm Oases. In the smaller oases of the driest, hottest deserts, such as 
those of Arabia and northern Africa, palm trees are the mam kind of 
vegetation. We are likely to think that this kind of oasis is typical, but 
really it is comparatively unimportant. Such oases are located where 
little springs bubble out of the earth or m depressions where the ground 
IS slightly moist and wells can be dug. The palms are often planted in 
pits 5 or 6 feet deep where the soil is moist. At much greater depths 
water can be obtained in wells. It is raised by hand or by camels drawing 
buckets at the ends of long ropes and is conducted with great care to the 
pits where it waters the trees. 

The True Desert People 

The Nomadic Mode of Life. Outside the oases the only thing upon 
which desert people can rely for a living is animals. Sheep, goats, donkeys, 
and especially camels can live on the scanty vegetauon of almost all 
deserts, but they must constantly be kept moving from one pasturage to 
another. Hence the desert people arc nomadic. Their success depends 
upon their ability to find for their llocks sufficient vegetation and water. 
Accordingly, it is not surprising that when one meets a Beduin Arab in 
the Syrian Desert, for example, he at once asks. "Has rain fallen any- 
where?” If the traveler reports showers along his route, the Arab hastens 
back to camp, announces the good news to his family and gives orders to 
prepare to move. Next morning the tents arc taken down, the household 
goods are gathered up and, with the children, are put on the backs of 
camels, fn an hour, the trampled ground and the blackened stones 
where the fire of camel dung has gtme out are the only signs of the 
encampment. 
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necessity, they are faithful unto death when once they have given their 
"vvord. Hospitality, too, is a universal trait. As the nomad travels about 
tKc'clcscrt in search of stray animals or on his way to an oasis to buy 
dates or sell animals he would often suffer severely or even perish if the 
occasional people whose tents he passes were not willing to entertain him. 
Even in the tents of his enemies a man finds food and shelter and can 
remain safely from the evening of one dayjtill the morning of the second 
dayjifter. So strong is the sense of hospitality that an Arab will make a j 
feast for a guest even if he and his family are obliged to go hungry. 

The nomads of the desert are also very brave and daring. “What 
do you do if a young man proves to be a coward when he goes on his 
first raid^" said one of the authors of this book to a white-haired Sudani 
chief with a long white beard. •’That is a very bad thing," said the old 
man, shaking his head. “We warn him, reason with him, and give him 
another chance. Cut if he goes on being a coward, we drive him out. 
H« wife, if he has one, drives him from the tent No parents will gsve 
a daughter to him in marriage. Even his mother disowns him He 
must leave the free people of the desert, and join the slaves m the oases. 
Have I known such cases? Indeed I have.” Thus we sec that the desert 
people have been made brave not only by the teaching of their elders, 
but likewise by biological selection. For hundreds and thousands of years 
the cowards have been weeded out, so that only brave men are the fathers 
of the next generation. Selection of another sort has weeded out the 
nomadic families in which alertness and the power of quick decision and 
leadership were lacking. A nomadic group that lacks these qualities is 
likely to starve because it cannot find its animals when they are stampeded, 
or recover them when they aie driven away by hostile raiders. Hence 
such families tend to die out or else move to the oases. Thus we see that 
the deserts influence not only racial character but biological inheritance as 
well. The same is true of other environments, although the evidence is 
not so clear. 

The Frozen Deserts of the North 

In cold deserts the nomads depend pardy on land animals and partly 
on those of the sea. Among the Lapps who live in the tundra the rein- 
deer takes the place of the camel. Unlike the Arabs, however, the Lapps 
are not great raiders. This is partly because famine does not beset them 
so soreiy as i£ does the Arabs, and partfy because thej' caiuioc fraveJ so 
easily. 

The Eskimos who depend on sea aiumals have a harder time than 
the reindeer people. In extremely tnld countries not only is the vegeta- 
tion of the sea more abundant than that of the land, but also the amount 
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One by one the others quietl) but \igofousIy drisc dieir spears into ihc 
sand as a sign liui they loo will go. Early die iic\t morntng a dozen 
or iMcnty keen-eyed Arabs rule <»ff across ihe deiert on ibeir camels. 
A fetv arc learJing horses for ihc final sssifl «bsli. On long raids only 
those horses tan he used ihji ha\c l»een nugbt to drinV. camel's milk. 
After riding one sir 1 \m> hundred miles ibe raiders discover a nomad 
camp which they plan to plunder Waiting until nightfall the horsemen 
silcmlv .and swiftly drive off die camels wineb arc herded not far from 
the tents If necessary the raufers shoot the camel keeper, hut they try 
to avoid such extreme mcastircs. for if one memljer of a fiimtly or clan 
js killed, the rest are never uiisfied until they take a life fur a life. 

Hoii' Rauls Influence Aral* Chusiicter. Wc believe that a man should 
tre.it his neighbors as he wtnilsl wish to lie treated himself, but through 
th<ius.iritl$ of ve.irs the bird conslitions imposed by the desert climate 
have weeded out the Arabs who arc not ready fur violence. To succeed 
in the desert a man must he ready not only to eniMgc in plumlering 
exfvdiiiont, but liken tie to endure beat, thirst, ami the nns'inea of long 
rules. Uufortunatel). however, be has Imle need of ttc.td> iniliistry. 
When he comcv home from a raid or from an exhauvimg hunt for stray 
animils, he is so ured ihit he lies down and docs nothing for days. If 
he IS able to summon up his povsers when hts camels are slriven ofT, or his 
sheep have strayed, lus hziness does Imie hirm. The wdmary sv-ork of 
caring for the .'intm.ib <s so light thn the women and children can easily 
do It and still h.ive plenty of time to rest, llrnce j)ic Arab is not only 
dishonest, according to our siambrds, hut also lazy. He thinks of raids 
as a part of the ordinary routine of life, and of steady work as something 
fit only for slaves. 

Hate Homiiils Are GoterneJ. Noronds svbo live m tents and go on 
raids are almost invarwW) a source of trouble to an ordinary giJicrn- 
ment, for not only arc they lawless raiders, but they bitterly resent any 
outside interference. As the camps are smvll and widely sc.vtiercd it is 
extremely diHicub to punish evil doers. Uenee pvlrnrcbal government, 
or the "rule of the fatiier " sull persists. Each c.tmp generally consists of 
relatives. The father sets up his tent surrounded by the families of his 
sons and nephews, and often of hu grandsons. His 'word is Jaw. Where 
several families live together the power is given to a sheikh. Sometimes 
the odicc of sheikh passes from father to son, but only when the son’s 
character justifies his authontyr in the eyes of the clan. Otherwise, the 
. sheikh IS elected because of his wisdom, courage, and Iilieraliiy. 

CoD/} Ojiohnrj h she Desert. The desert promofcr gwK? ejushr/es ss 
well as bad The traveler is styuck by tlic proud and manly bearing of 
the bronzed Ikduin. Although fierce and reckless when pushed by 
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or that can casjly be carried or driven sway. Moreover, the chances are 
nine out of ten that at times when one oimmunity is suffering from 
hunger, their neighbors, csen though far distant, are also suffenng. 


QUESTIONS. EXERaSES, AND PROBLEMS 

1. Trace from a map of the Uiuicd States the boundaries of Arizona, Kansas, 
and Pennsylvania, putting the ihree in a row. Insert one dot for each 100,000 
inhabitants, hfake a table shounng the comparatise conditions of the three states 
in the following respects- (a) btitude; (ft) altmide, (c) distance from the ocean, 
(<f) mean temperature, (e) total rainfall, (/) season of most rainfall, (g) t>-pe of 
vegetation; (A) mode of life; (>) mam industries, (/) popuIatioQ, (^) density of 
populadon. Point out the effect of {*) to (/), respecavely, on each of the conditions 
(g) to («. 

2. VTnte an account of the Egyptian peasants in contrast with the nomads of 
Arabia. Cue statistics ai to rainfall, temperature, and density of popubnon for 
each country. Describe main resources, method of unlizing the resources, types of 
dwellings, government in its rebnon to eniironmeot, and any other topics that 
interest yoa 

3. Look up the article on (he hMammeJjn retipon in the Encyclopedia Bntan 
luca, or elsewhere, aad find whac are someomes called the *Tea Commandments” 
of the religion. How many deal with habits and customs anting out of conditions 
of nomadic life’ Explain. 

4. Read some account of arctic or antarcoc exploration (Peary, Scott, Shackleton, 
Stebnsson, Byrd, etc, will do; h(rs. Peary's account of houscLeeping, etc, in Green' 
bnd is excellent), and then ebsstfy the ^fficulua cocouniered under the following 
heads: (a) food; (h) preparation of a dwdhng bouse, (c) clothing, (d) transporu- 
non and commumcanon, (e) effect of chinatc on health through (t) daily conditions, 
(a) seasonal condinons. 

5. Read some account of desert exploration and treat the matter as in the pre- 
ceding question. 

6 A. In an cnc)cfopedia or genera! history lookup the following subjects- (1) the 
Huns under Anita and others about aj> 450; (2) the Arabs w ho burst out from 
Arabb about aj>. 650, (3) Genghis Khao, who devastated Asia about *J>. 1200; 
(4) the hfoguls, who swept into India soon after aj> 1500. 

B. \Vhat effect do you think that the condiuons of life in steppes and deserts 
base had in giimg desert people ibe qualities which have repeatedly enabled them 
to establish themsel' es as the rulers d agncultunl peoples’ 

C. Describe as many ways as possible in which the desert eniironment reflects 
itself in the habits and military methods of these conquerors. Some are suggested 
in the following quounon regardiDg the Huns. “Trained riders, archers and 
jav ehn throwers from mfancy, they advanced to the attack in numerous companies 
of horsemen followmg hard upon each other, avoiding close quarters, but wearing 
out their antagomsts by the persistency of their onslaughts. Scarce a comer of 
Europe was safe from them." 

D. The four outbursts of desert people mentioned under A all took pbee during 
periods when the desem suffered from mmstial aridity. Poiot out what this may 
have had to do mth the matter. 
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of small floating ammal life w more than m any other part of ihc ocean, 
because it does not decay so quickly, lienee along the northern coasts of 
Asia and America the sea is inhabited by seals and fish which furnish 
(ixxl for polar bears, wobes, foxes, gulls, and other sea birds. All these 
animals can be used by man for food. Tlic lind furnisiies much less food 
than the sea, for atihmigh Lirgc herds of muskoxen and caribou arc some- 
times found, they arc rate, and have never been domesticated. Unfortu- 
nately the sea animals cannot l>c domesticated. The seals, fish, bears, and 
gulls come and go as they clujosc, and the Lskimos. Aleuts, and other coast 
nomads who depend on them must fr^Ioss as best thcyjtan. 

During the summer the nomads live m tents— cruilc little shelters 
made of skins and supponctl m the center on sticks of precious driftwood 
or large bones like the ribs of whales. The Cskimos luve even less fumi- 
lute than the \rabs, and their tents are less pretentious. In winter such 
tents ate too cold, for the ihcrmomcter remains far [>c!osv zero for months 
during the lung, depressing arctic night. At that season httlc hunting 
can be dune, and so far as possible the Cskimos must lise on meat thac 
they have stored during the summer. Tlietefore, having moved to the 
most southern part of the region which they frn]ucnt, they shelter them- 
selves m burs of stone, sod. and skins, iomenmes, hovsever, they are 
obliged CO migrate m scarsh of food even in winter. Then at each 
ing place they biuld houses of blocks of snow, vsith sheets of ice for 
window s. 

The on!) domestic animal that the Eskimo keeps » the dog, which 
draws his sledge and helps him in his hunting. The dog can easily be 
kept by humeri and fishermen such as ihc Dkimos because he eats Iksh, 
whereas oihcr domestic animals, except the crimparaiively useless cat, 
live almost svholly on grass, grain, cr other vegetable products. Since 
most of ihe animals that are bunted by the Dkimos !i»c in the waier, 
boats arc of far more imponance iban Jogs as meant of iransporiauon. 
They arc constructed wiih the greaicst skill from skins, liones, and drift- 
wood. Few races are more clever than the Eskimo in making the most 
of seamy resources 

The Eskimos arc as notable for their peaceable character as the Arabs 
for raids This does not mean that the Eskimos have higher standards 
of right and wrong ilian the Arabs, or that they have greater prosperity. 
They steal from outsiders when they get a chance, and arc so poverty- 
stricken most of the time that they would doubtless plunder i£ they could. 
They refrain from raids simply because raids do not pay. The next 
encampment may be 100 miles awray, for along the whole northern coast 
of America and part of Asu the Eskimos number only about 30,000. 
No one has flocks, herds, or much other wealth that is worth plundering. 
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coasts. They everywhere have abundant nun in summer and may also 
haie an abundance in winter. The summer rams of these cast-coast 
regions arise partly from the fact that as the tradewmd belt moves farther 
from the equator its northeasterly winds blow from the ocean to the 
land. Hence they are laden with moisture, which they are ready to give 
up as soon as either mountains, cyclonic storms, or any other conditions 
cause the air to rise. Far roore important, however, is the fact that on 
east coasts in latitudes 20'* to 40“ there is a tendency toward the develop- 
ment of inblowing ruonsooas in summer and corresponding outblowmg 
winds in vvmter. The cause of the summer monsoons is the indraft due 
to the hcaimg of the continents. Monsoon regions where this kind of in- 
draft IS strong normally he direedy across the continents from wcst<oast 
deserts and regions of the Mcdacrrancao type. In both India and China, 
and to a smaller degree in the United Stares, the summer monsoons 
are more or less southerly winds which blow inland from oceans that 
are warmed not only by the summer sun, but also by currents of equa- 
tonal origin. When the warm, moist tropical air brought by such winds 
rises because of high land or masses of cooler polar air, it is bound to give 
up raiQ. 

In winter such monsoon .regions arc under the influence of cold out- 
blowing winds which are pushed out from the high-pressure areas in the 
higher latitudes of the conunenu. This is preeminendy true of Asia. 
Since such outblowmg winds arc dry and are moving toward warmer 
region, they do not supply rain and are the cause of very dry winters. 
Hence at Peiping m North China the months of December, January, and 
February get a total of only 04 inch of precipitation, whereas June, July, 
and August get 1S.7. Even at Hongkong m South China, near the Tropic 
of Cancer, the contrast between summer and winter is almost equally 
great, for the corresponding figures arc 4X1 and 43S. In North America, 
however, the monsoon effect is greatly miugated by cyclonic storms, which 
bring relatively warm air from the sea, and give our southeastern states a 
good rainfall even in winter. 

In general, the corresponding parts of all conunents have the same 
kind of climate. This 1 $ especially well seen in the similarity of the cli- 
mate in the west-coast areas where the Mediterranean or subtropical type 
prevails m all the continents. On the other hand, the uniformity of the 
climate m corresponding parts of the various continents is much modified 
by the size, shape, and relief of the land's, and by ocean currents. This is 
especially evident in the cast-coast monsoon climates which are quite dif- 
ferent in Asia from what they are in North America. Both of these in 
turn depart in many ways from the corresponding ty pe m South America 
and Australia, 
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LIFE IN MEDITERRANEAN AND MILD EAST-COAST 
REGIONS 

How East Coasts Differ from West Coasts in Latitudes 20" to AO" 
Nearly half ihc people of ihc earth h\c bettseen latitudes 20* and 40*. 
In these latitudes each continent shows a strong contrast between a 
sparsely popultted t«eM coast and a densely populated cast coast. The 
sparsity of the jxipulaiion on the tsesi coast ts due to the fact that the 
summers are dry . The subtropical belts of high pressure are partly respon- 
sible for the dryness In suenmet they often muse so far from Ihc equator 
that even m faiitudes as high as -fO* they either cause the air to cfescendi 
ivhereby if growi warm and dry, or else gne rise to tradeninds. When 
these winds origin ue in warm sunny continemal areas, as dothnse starting 
in any continental area more than a fesv hundred mdes from the east 
coast, they arc relaiiscly hot and dry to begin with. Since they blow toward 
lower latitudes, they become ssatmer as they move forward. This makes 
them absorb moisture instead of gntng « up, unless they are forced to 
rue over mountains. Moreoser, in summer, cyclonic storms are almost 
unknossn in latitudes 20* to 40* on the west sides of comments. Thus 
many circumstances combine to gwe a dry summer to the center and west 
side of a ccmtinent m these latitudes. 

In mnier, on the other hand, the subrropica! belt of high pressure and 
the tradewinds which blow out from it swing cquatorward. Their place 
IS taken by westerly winds. Thus moisture laden air is carried from rela- 
tively warm oceans to lands that have now become quite cool. This, of 
course, tends to cause rim. At the same time cyclonic storms move nearer 
to the equator than m summer, sweepng as far as Luiiude 30* or lower. 
This, too, causes ram. Accordingly the west coast of each continent has 
a region with summer dioughu and winter ram. as appears in Plate II. 
Such regions are sometimes called subtropical because they lie beyond 
the tropics, but are semi tropical. A better name is Mcihiinrancarr because 
they are especially well developed around the Mediterranean Sea. 

The corresponding l.iiitudes of the cast sides of the continents have a 
seasonal distribution of rainfall quite different from that of the west 
414 
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■ Suppose jou were to land at Alexaadretta in August and proceed 
inland to Aleppo, the capital of the province of the same name. You 
could easily hire an automobile for the dusty dn\c of 60 or 70 miles, but 
it svould be more interesting to travel on horseback along one of the 
many tiatU. The mountains, which muse first be crossed, are covered 
with typical subtropical vegetatioh. Sometimes it is scrubby dry forest. 
Elsewhere it is grass ao dry and banen that you wonder «hat supports 
the flocks of sheep that follow the ragged shepherd boys as they pipe on 
shrill, wooden flutes. 

The people live m the valleys. Beside every spring of sufficient size 
stands a village surrounded by vineyards and by groves of apricot, mul- 
berry, fig, and poplar trees. Aside from a few patches of melons and 
onions there are few vegetable gardens. Each village, however, possesses 
broad, unfcnced fields of pale yellow stubble where cattle are now brows- 
ing. Two months or more ago the gram was cut, and the circular thresh- 
ing floors of smoothly packed earth were piled w’lth golden wheat and 
paler straw, or perchance with barley. Then the gram was threshed by 
the feet of oven and donkeys driven around and around oier the straw. 
Now some of it is waiting to be earned home, for the Oriental does not 
hurry. In spite of its long suy in the open air, one sees no evidence that 
It has been wet by rain. 

In the Villages the houses are made either of sun-dried adobe bricks 
or of stones plastered with mud. Some have low pyramidal roofs cov- 
ered with red tiles, but most of the people can afiord only flat earthen 
roofs, which have to be rolled after every ram to keep them hard. Most 
of the women, being Mohammedans, still conceal their faces beneath 
veils, for Sjria has not changed so rapidly as Turkey. But when one gets 
an occasional glimpse of them grinding flour in hand mills, or doing 
other household tasks, one secs that they put aside their veils when at 
work. Now that the harvest is over, the men and boys seem to spend 
much of their time loafing. As the traveler dismounts at some unspoiled 
mountain village they spread a rug for him under the mulberry trees 
beside one of the little reservoirs that hold the limited water supply. Then 
they bring coffee, which came perhaps from Mocha in Arabia, and wheat 
bread, mutton, melons, grapes, and the sour milk called “leben” Or 
“jowort.” 

Beyond the mountains a drier climate gives the scene a new aspea. 
At the eavtetw base of the mountains on the edgp of the great inner plain, 
each of the larger valleys has a village at its mouth, and fields of dry 
stubble extend for miles. Here the villages present a most curious appear- 
ance. E.ach room of the one-story houses is surmounted by its own high 
and almost conical dome of dried mud. The dry summers cause wxx>d 
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Where Subtropical and Monsoon Regions Are Located 

In Eurasia the comparatively dry subtropical regions comprise southern 
Spam and Portugal, southern Italy, Greece, Turkey, and Persia, to which 
should be added the neighboring parts o£ North Africa bordering the 
Mediterranean Sea. These, it will be seen, include practically all the most 
famous empires of antiquity, such as Rome, Greece, Babyloma, Syria. 
Egypt, and Carthage Their total population amounts to about 100 mil- 
lion. The corresponding popukms monsoon regions on the east side of 
Eurasia are far more populous They embrace much of India, including 
parts that belong to Wet and Dry Low Latitudes and to Regions of Wet 
Tropical Agriculture (Plate 11). They also include French Indo-China 
and China Proper They, too, were the scats of ancient civilizations. 
Their present population is about 600 million or more. 

In South Africa the tapering of the continent brings the subtropical 
and monsoon regions so close together that both ate included in the 
Union of South Africa. Yet the contrast between the dry subtropical re- 
gion of the west coast north of Cape Town and the wet monsoon region 
of the east coast around Durban in Natal is scarcely less than between 
Greece and China, for example In Australia the two regions are much 
farther apart, but the conuasc is much the same as m South Africa. 
Western Australia is so dry that its population u only one in three square 
miles, white in Queensland and New South Wales on the east the rains 
are so favorable that the population is nventy times more dense. 

In the western hemisphere the dry subtropical regions of northern 
Chile contrast strongly with the \v« monsoon or tradewind region of 
southern Brazil and Uruguay. In our own country California and Utah 
share many of the quabiics of the Mediterranean subtropial regions, 
while Georgia and the neighboring states have the monsoon qualities of 
abundant summer rain and a fairly dense population. 

A Visit to a Subtropical Region 

Let us compare a typical subtropical and a typical monsoon region and 
see how they differ. Suppose a frjend should ask you about the famous 
Syrian province of Aleppo and the equally famous Chinese province of 
Shantung on opposite sides of Asia m latitude 34° to 38® N. Could you 
tel] which has the greater popuJaiion; ivhich would be a better field for a 
big irrigation project; or which Would offer a better market for reaping- 
machines, leather, hoes, or cotton cloth? Could you tell in which place 
one could buy horses, camels, or sheep, or in which new varieties of pigs or 
watermelons might be found > ^Vhen you understand the difference be- 
tween subtropical and monsoon ditnatcs, you will easily answer these 
questions and many others with no help beyond a good map. 
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adobe as in Sjria, but never with cither the domed or flat mud roofs 
that arc common in Syria. Sloping roofs, usually thatched, arc needed 
to shed the heavy summer rain. The vilbges are sometimes surrounded 
by trees as in Syria but often stand bare and gray in the rnidst of the 
fields. The mountain slopes are not given over to flocks and shepherds 
as in S)Tia. Whercier the)’ arc not roo steep they are coiercd ivith ter- 
races, each of which is a hiilc field banked up with a wall of stone or 
earth. Out on the plains, in sinking contrast to the Syrian province, the 
population is more dense than among the foothills. No room here for 
nomads and camels, or even for many domestic animals in comparison 
w ith the number of people. A cow or a horse needs sev eral times as much 
land for its support as does a man. So numerous arc the villages that 
there is land enough to raise food for only a very few- animals except pigs 
and chickens, which do not need room for pasture, and can be fed on 
refuse. 

How Intfarit'e Farming 1$ Camed On. In Shantung small fields and 
gardens seem to be the rule rather than broad fields such as we saw m 
Aleppo. This is no place for complicated farming machinery, it is the 
land of the hoe. In southern Shantung, both men and women are W'ad- 
ing about in rice fields, pulling up weeds and repairing htde dams m the 
irrigation channels. Elsewhere the chief crops are wheat, millet, Indian 
corn, and vegetables. Some of the people are carefully carrying refuse 
to the fields in pails to serve as fertilizer; others are hoeing the ground for 
a new crop after radishes, beans, or peas have been harvested. Still 
others are setting out seedlings that have been raised m beds as our green- 
house men raise tomatoes and pansies. Thus two or three crops are often 
procured where we would raise only one. 

Haw the Monsoon People Supply Their Own Needs. So busy arc the 
people that they scarcely talc time to deep. Even in vn’nter they work 
harder than the peasants of roost countries. In their homes they weave 
cloth, make rope, and prepare their crude utensils. They also economize 
in every possible way. For csampl^ they mend their clothes till the 
patches hide the original cloth. It would seem as if manufacturing ought 
to thrive among such people, but in recent centuries they have not shown 
much inventiveness, and they have been too poor to accumohte much 
capital. Hence manufacturing has made little progress. Accordingly it 
would seem as if the enormous population of China would offer a fine 
market for cheap cloth, knives, hoes, and other incTpensive manufactured 
articles. But they cannot buy even these cheap things in large numbers. 
The trouble is that, because the pet^lc are so numerous, they have ex- 
tremely small farms, often only an acre or two for a whole iarmly. So 
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ui be so scarce thu orditury persons cannot alTord beams to supivirt ihclr 
roo{s. So they build domes o{ tnutl, a habit which is common in officr ilry 
regions, such as cascern iVrsi « As the traicler prixceils across the plain, 
ihe ullages and fields become less and less frequent, until finally he sees 
a group of low bhek tents beside a mcU. with a iloch of sheep and a dro\e 
of camels not far awaj . He has reached a region too dry for agriculture, 
and fit only for tlescri nomads, who wander with their camels in search 
of water and pasture 

The Trade 1 hat Might Ftotirnh, While nding through this country, 
the trascler might perhaps say to himself, “Not much chance to sell 
leather here From the hides of their numerous animals the people can 
get all the leather they want, but this might be a good place to buy either 
undressed hides or wool Not much market for hoes, either, for there 
arc practically no segetjldc prdens and gram drws not need hoes; but 
these people ought to plow their broad fields with something better than 
wooden plows and reap them with machines inste.i<l of hand sickles. 
How good those melons werel We ought to base that kind at bomcr” 

Il'Ay Maniijaetiirtfig Does Not htounsh Then the traseler might 
fall to wondering why manufacturing does not thrive when there seems 
to be so much unemployed labor. During the reaping season, and again 
in the fall when the seed ts sown, the people work willingly but slowly 
from dawn till dusk, but between (he busy seasons they are usually idle. 
The hot, monotonous summer and the prevalence of malaria sap people's 
strength, The climate causes the yield of crops to be small. Other con- 
.diiions, such as long-established customs, also combine to prevent the 
people from being mventtve and ambitious. They cannot save up much 
capital, and as yet they have done little m the way of budding factories. 

A Midsummer Visit to a Typical Monsoon Region in Eastern Asia 

Transportation. A visit to Shatilungat the same season as our Aleppo 
visit would show a very different scene. Even at the steamer landing 
m Tsmgiau there arc few auiomcbiles and not many vehicles drawn by 
horses. Most of the vehicles are drawn or pushed by men. For pas- 
sengers there are jinrrkishas, like overgrown baby carnages, while for 
freight and baggage there arc wheelbarrows wnh the wheel in the center 
halfway from front to back, instead of at the end. In the interior away 
from the few railroads and mam highways you would find it impossible 
to hire even a "rikshaw," because there are no roads for these two-wheeled 
vehicles. As there are no riding animals you would probably decide to 
jKaJk saA hove yom iaggoge ranan] m a s-fcet-Oiia'.iwj'. 

Density of PopuJation. In Shantung one meets twenty times as many 
people as in the Syrian province. There arc villages everywhere, made of 
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animsis during the dry summer when other pasturage is especially diffi- 
cult to find. 

The Monsoon Type of Summer Rasn and Winter Drought. Look 
again at A420, and note the contrast between the two diagrams. When 
the subtropical rainfall of Turkey is coming to an end in hfay, the mon- 
soon rainfall of China is beginning. China gets its ram m the warm sea- 
son uhen it is most needed. That is svby the population is so»den$e. 
Since the rains fall on mountains and pbins alike, all the land that 
is not too steep can be cultivated. There is little room for roads or 
for cattle. The whole country is a vast patchvsork of gardens. Wheat 
and barley thnve best in the north; millet, corn, beans, and root crops 
such as beets and turnips grow excellently c\er> where; ncc flourishes m 
the south. Millet and ncc arc the staple foods m such a climate. They 
yield good returns under intensive cultivation. This type of agriculture is 
highly characteristic of monsoon regions and is another reason why they 
are able to support so large a popubuon. 

Why Famines Occur in Regions of Seasonal Rainfall 

In one respect subtropical and monsoon countries are alike. Both are 
particicbrly liable to famines. To begin with monsoon countries, famines 
are worst in China and in India. Long ago in the years 13+4 and 13+5 
India experienced such a terrible famine that even the Mogul emperor is 
reported to have been unable to obtain sufficient food for his huge house- 
hold. As receady as 1877 five miUion people are said to have perished 
from hunger in India, and almost ten million m northern China, while 
in every recent decade millions of people have suffered. In both countries 
drought is the cause of the most prolonged famines. Since practically 
all the people arc closely dependent upon agriculture, the prosperity of 
both countries depends upon a short season of abundant rain in summer. 
E\ cry few years the rains ate dthcr scanty or come so late that the crops 
cannot mature before the end of the growing season. Sometimes, loo, 
the delayed rains pour down in such a deluge that they flood the rice 
fields too deeply and destroy the prospects of those seemingly fortunate 
ones who have been able to start their crops by means of irrigation. Else- 
where the heavy rains gully the slopes and carry away the precious soil 
that should raise the crops of future years. Disasters by flooding are most 
severe in China, while the failure of the rains has probably produced the 
Worse effects in India. 

Subttopical countries occasionally suffer from famines which would 
be as bad as those of China and India if the population were equally 
dense. Syria, for example, has lost its people by die hundred thousand 
on account of drought. Its famines arc cau^ by the foilyre of the rains 



420 LIFE IN MEDITERRANEAN AND MILD EAST-COAST REGIONS 


they are wretchedly poor and have only sbght purchasing power. Droughts 
and famines increase the poverty. 

The Contrasted Effects of Winter and Summer Rain 

Winter Ruin and Summer Drought. As wc have already seen, the 
striking difference between the provinces of Aleppo and Shantung on the 
two sides of Asia is due largely to the rainfall — not the amount, for in 
that respea Shantung has only a slight advantage, but the season at which" 
It falls. In A420 compare the diagram for Beirut in Syria with the one 
for Shanghai in China. 



In the subtropical climate of Aleppo abundant rain normally falls 
dunng the winter from November to March, but the summer from June 
to September is practically rainless. Hence corn, beans, potatoes, and 
most vegetables will not grow well without irrigation. The same is true 
of oats, rye, millet, and the hinds of wheat and barley that are planted 
in the spring. On the other hand, winter wheat and barley grow excel- 
lently ivithour irrigation. The io^ is sown in CXrttrficr and November, 
when the rains first become abundant; it grouts before the weather is 
cold, grows a little during die tnild, open winter, and is ready to grow 
rapicfly ui March, Aprif, and J&y. “I^e dryness from May onward is 
favorable to ripening, and makes the work of harvesting easy, since there 
is little trouble from storms. The fields of stubble furnish pasture for 
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The Italian island of Sicily is as backward as any part of Spain. In North 
Italy almost c%er)onc uses modern implements, although generally of a 
simple type, but this part of the country has practically a cyclonic t>pe of 
climate. 

The Fortunate North American Subtroptcal Region. Although the 
southern half of California has a typical subtropical climate, it is more 
favored than even the best of the corresponding Old World regions. The 
chief reason for this difTcrcncc is the summer temperature. The Cali- 
fornia winters base about the same temperature as those of similar loca- 
tions around the Mediterranean. The summers near the Pacific Coast, 
however, are not nearly so hot as those of the Mediterranean regions. 
Thanks to the presence of the cool Pacific Ocean the summer tempera- 



ture at Los Angeles averages about 11* F. cooler than at Beirut, which 
lies m (he same latitude and is directly upon the coast instead of 20 miles 
inland. Simibr dilTerenccs prevail throughout the coastal regions. Hence 
Californu has a great advantage, for die energy of the people is not 
sapped by c\iremc heat, and the ground does not become parched so 
rapidly through evaporation. Another advantage of California is that 
Its mountains are much higher than thgvc of Aleppo and Syria, and 
therefore furnish much larger and steadier supplies of water for irrigarton. 

SjjJ:txni;iAaLFarvuni^in Cahfprma^ the. CAiTQiHi.s.xvnt. A^tail- 
turc IS the great mdiisiry of California. Tlie prrxlucts of the farm are 
worth far more than those of all the mines, oil wells, and quarries. Even 
the manufacturing industries, aside from petroleum refineries, consist 
largely of the prcp-iraiion of farm products. 
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either to begin at the proper time m the fall or to continue late enough 
in the spring. 

Such famines are one of the important reasons why most monsoon 
and subtropical regions are backward. As equatorial regions are held 
back by excess of rain, so these regions suffer from insufficient rain. A 
drought of a single month at the critical time is enough to cause dire 
distress. For generations the people hate suffered such disasters which 
have destroyed their human and animal capital and helped to make almost 
everyone hopeless and therefore incfBcient. One of the most jnteresung 
questions of the future will be to see how fully the Zionists in Palestine 
with the advantages of good government, modern methods, and abundant 
capital can overcome the handicaps which have hitherto retarded the drier 
subtropical countries. 

The Leading Subtropical Countries 

Lands Near the Mediterranean. The most populous subtropical coun- 
tries do not suffer from famine as do iliose of Asia, for they are located 
in Europe and have a better rainfall than the test They are Italy, Spam, 
and Greece With them may be grouped the countries o£ North Africa 
that border the Mediterranean Sea. Since Europe, Asia, and Africa really 
form one great land mass penetrated by such gulfs as the Mediterranean 
and Red Seas, this whole group of countries actually lies in a position 
corresponding to that of California They are so important that the 
term “Mediterranean climate” is perhaps more appropriate than "sub- 
tropical climate ” Their population (IW million people) is four times 
as large as that of the subtropical regions of the rest of the world, but 
probably not much more than one sixth as great as that of the monsoon 
regions of Asia. 

On the whole the Mediterranean countries arc more advanced than 
the Aleppo province which wc have used as a type. Even Italy, however, 
although the most progressive, is b^ind California All alike are notable 
for extensive irrigation, for wheats barley, obves, and grapes as well as 
many fruits such as figs, apricots, mulberries, and in many places oranges 
and lemons All also raise many sheep, goats, and donkeys. Yet they 
differ greatly. For example m Turkey and Morocco most of the farmers 
use crude wooden plows tipped with bits of iron; they thresh the grain 
under the feet of oxen, and winnow jt by throwing it into the wind. In 
Greece and Tripoli such plows are also used, but less commonly. The 
threshing floors arc often of stone; a roller, or a sledge with short teeth 
like a harrow, is used for threshing, and a hand machine for winnowing. 
In Spain, wooden plows are found m ouc-of the-way regions, but many 
modern steel ones are imported, together with some threshing machinery. 
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bines, as they are called, cut, thresh, and sack the standing ^am in one 
operation at the rate of two bushels a minute. Such machinery can be 
used best in regions where the harvesting season is dry and sunny as in 
subtropical California, for only the thoroughly dry kernels can be threshed 
while the grain is being cut. The work of one man with modern ma- 
chinery in California harvests as much grain as the work of twenty or 
thirty in Turkey. Since 1880, when California harvested >4 million 
bushels of wheat, the production has fallen off, but this is partially com- 
pensated by a greater amount of barley. Much land which cannot be 
irrigated is better for grain than for anything else. 

(i) THE rRC.’rr-*-sfsr\G stage. So long as California devoted itself 
largely to raising catde and cereals the chief advantage of its farmers 
over those of Turkey lay in greater energy and skill, and more land and 
hence more wxalth. Dunng the hst forty years, however, the state has 
reaped another great advantage from the abundance of the water in its 
mountains. Toiiy California depends for a large part of its wealth upon 
irrigation. The irrigated farms are generally of small size and are de- 
void chiefly to fruit and vegeiabJcs. With the possible erception of 
parts of Italy and Spain there is no pan of the world where fruit is more 
abundant. The beautiful plum ordards of such places as Santa Cbra 
County contain 20 million trees, and furnish more prunes than any simi- 
lar areas m the world. Equally remarkable are the 2S0 million grape 
vines eo\ering hundreds of square miles of vineyards in Fresno County 
and elsewhere. The Cabfornia grape is known everywhere, and is con- 
verted into famous raisins and grape jukc. A still more wonderful scene 
is the orange groves of the south, especially in the valley from San 
Bernardino to Los Angeles. Among the 17 million trees, with their pol- 
ished leaves and sjmmecncal round shape, many are so loaded with jcJlow 
oranges that one scarcely can believe them to be natural. For the high 
quality and great abundance of its fruit Cahfornia is indebted not only to 
irrigauon, but also to the dry sunny weather in the summer and foil. 
How important this is may be judged from a companson with Florida. 
Although that state raises a quarter as many oranges as California and 
a for larger supply of grapefruit, it raises less than 1 per cent as many 
grapes, apples, pears, peaches, plum% and other orchard fruits. 

The necessit)' of exercising great care in order to sell their fruit in the 
distant markets of the East has led the California fruit growers to com- 
bine their interests. Pracu'cally every community has a cooperative paefc- 
mg house where fruit is cleaned, sorted, and packed, and from which it is 
shipped to meet the demands of the market. In the hands of a people w ho 
are full of ambiuon and energy, the great natural resources of California 
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The agriculture of California lias passed through three stages in which 
grass, grain, and fruit, together wiA vegetables, have been successively 
the most important forms of vegetation. The first white settlers were 
Spaniards from Mexico They depended largely on grass, for they raised 
cattle in enormous numbers. The animals throve on the broad plains. 
There the thick green grass, which is so lovely m the spring when it is 
spangled with bright flowers, is equally nutritious when it becomes dry and 
brown in the summer. Up to hides, horns, and tallow were almost 
the sole Californian products. So eager were the Spaniards to make room 
for more cattle that they killed large numbers of surplus horses. So 
numerous were the horses that an ordinary living horse was no more 
valuable than hi$ hide. 

The discovery of gold m 1848 and the consequent increase in popula- 
tion checked the cattle industry, for bread as well as meat was wanted 
by the new settlers. In 1862-64 a fearful drought, such as sometimes 
comes to subtropical countries, gave a still greater check, for it destroyed 
thousands of cattle. Then .sheep raising assumed great importance until 
the flocks threatened destruction both to (he forests and to the grasslands 
where the sheep nibbled off the seedlings and grasses to the very roots. 
In the drier parts of California and among the mountains cattle and 
sheep are still the mainstay of many of the people, but elsewhere they are 
much less important than m better-watered states such as Wisconsin and 
Montana. 

/(2) THE wHEAT-RAistNc sTACE. After the discovery of gold, a second 
stage of agriculture began in California. Wheat became the staple crop, 
just as in the subtropical regions of Italy and Turkey. The site of the 
ranches accordingly decreased, while the population increased. Wheat 
raising, to be sure, requires large farms, but not nearly so large as cattle 
raising. In 1850 the average ranch contained about 4,500 acres, and some 
comprised several hundred thousand Ten years later the average farm 
ivas only one tenth as large By 1925 the size had fallen to about 200 
acres, but since then it has risen. Nevertheless some farms are still so 
enormous that in the morning ten or twenty plows start from the barns 
and take half a day for a complete top across the field and back. Big 
farms of more than 1,000 acres have increased considerably jn number of 
late, as have small ones undcr^lOO acres in size. The middle-sized ones 
are declining. 

The level nature of the great inteiior valley and the size of the wheat 
farms have led to the introduaion of remarkable machinery. Great gang- 
plows drawn by trsetors or by twenty or thirty horses ploiv a doacn or 
more furrows at a time. Harvesung machines are equally wonderful. 
Drawn by twenty-five or tbiity horses, or by gasoline tractors, these com- 
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together with such cooperative enterprises have made the state the most 
prosperous and progressne of a)l subtropica} regions. 

(4) THE LATEST ST\GE OF THE PACIFIC STATES. The three agricultural 
stages of California have now merged into a fourth stage. This, too, 
depends upon climate, but scenery, manufacturing, commerce, and oil 
w'dls also play important parts. As time has gone on, the beautiful 
scenery of the coast and of the high mountains has combined with the 
clunatc to attract at least three kinds of people. One kind is tourists who 
arc'drawn to the coast by such places as Santa Barbara and Monterey 
and to the mountains by Yoscmite with its waterfalls and cliffe, the hi^ 
Sierras with their glaciated peaks, and the famous Big Trees m their 
national parks. The coolness of the coast in summer, and its comparatn e 
warmth in tvinter combine with the scenery to attract new residents who 
are able to make their homes in whatever place they consider most pleas- 
ant The fact that many prosperous people «'am the most pleasant place 
m which to settle down for the rest of their Ines helps to make California 
one of the world’s most wealthy regions. Hollywood and the moving- 
picture Industry are a conspicuous response to this combmatioa of climate 
and scenery. 

Another part of the new phase is due to the fact that our relations with 
Asia are steadily increasing. AH four of the great Paciiac ernes— Seattle, 
Portland, San Francisco, and Los Angeles — are centers from which steam- 
ship lines radiate outward to hfexico, Panama, South America, Australia, 
the Philippines, China, japan, and Abska. Fish, lumber, and wheat go 
out in great quantities from the northern ports. San Francisco ships 
miscellaneous cargo in which manufactured goods play a considerable 
part. Los Angeles, by reason of the abundant oil in its hinterland, ranks 
close to the top among the worlds seaports in the %olumc of its outbound 
traffic- Besides all this the western cities, especially San Francisco and its 
suburbs, are following the example of the North Atlantic and Lake 
States in becoming manufactunng centers. A few decades ago the manu- 
factured goods on the Pacific Coast came largely from the eastern United 
States or Europe. Today along first one line and then another the Pacific 
States are manufacturing enough goods ntit only to supply their own 
needs, but also to have something for export. One of the most interest- 
ing phases of the geography of the West Coast is its approach to seff- 
sufficiency. No other region with the Mediterranean type of climate has 
such great advantages geographically, or has gone so far in using lu 
adiantages. 
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The United States tvas settled loainly by people from the cool, stimulating 
climates of northwestern Europe. Such people can live and prosper in 
the southern states, but, as they tbemseltes say, they do not base so much 
energy as in the North. This is especially true if they attempt to \sork 
in the fields and endure the sun and heat of summer. For this reason, 
as well as because of the presence of a colored laboring population in the 
South and the demand for labor in the North, immigrants from northern 
Europe base preferred to go to the northern states, which until recently 
base offered so much unoccu|»ed territory and so many growing factories 
that there has been room for everybody. These same conditions have 



taken people awsy Irom the South. Many of the u bite people have gone 
west, and since the first World War many Negroes base migrated to the 
manufacturing cities of the North. These eondnions are rapidly chang- 
ing. One reason is that immigration has been restricted. Hence any 
speaal demand for labor in an) part of the country must be met hy mi- 
gration from other pans. Both Whites and Negroes arc moving hack and 
forth from North to South much more ilian formerly. Another factor « 
that many competent men arc making strong efforts to build up agricul- 
ture in the South, and especially to persuade people to pLini many kinds 
of crops instead of only coiton and com. Along the coast winter vege- 
tables play an important part in this trend. A still greater ehins:e has 
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The Mjid East-Coast Region of America 

The southeastern corner of the United States belongs to the same mild 
east-coast type as southern China, according to Plate II. The coastal 
part from Georgia to Texas belongs to the monsoon type, since the 
prevailing winds blow out from the continent in winter and inward in 
summer. No part of the Allanuc Coast, however, shows a rainfall of 
the purely monsoon type, for cyclomc storms supplement the monsoon 
rams. In summer the rainfall of Geor^a, as appears in AU2, is of the 
typical monsoon character. By November it has fallen off so that it 
seems to promise a dry season, but cyclomc storms cause the ram to in- 
crease again. Except for the heavy frosts which sometimes follow in 
their wake, and the consequent damage to the Florida orange groves, 
these storms give the southeastern United States a great advantage over 
southern China and India Not only docs the occurrence of ram at all 
seasons prevent such complete crop failures as afflict the Asiatic mon- 
soon countries, but also the frequent storms bring stimulating changes 
which help to make the people energetic. 

Farther north, with more cyclonic storms, the rainfall of the Caro- 
linas shows only a little monsoon influence, and is almost as abundant 
IB Winter as in summer. One result of this type of rainfall is that the 
South Atlantic States are by far the world's greatest producers of cotton 
(A429). Although production in other countries is increasing, and al- 
though the boll weevil has done much harm, the United States (A430) 
sull produces two hfths of the world's cotton. 

Why the American Monsoon Region Has FetOer People Than the 
Asiatic Regions. Since the southeastern corner of the United States com- 
bmes the advantages of abundant monsoon ram in summer and cyclonic 
ram the rest of the year, we should expect a dense population. Florida, 
however, has less than 30 inhabitants per square mile, and even Georgia, 
m the center of the world’s chief cotton belt, has only about 50, while 
the monsoon regions of China and India have several hundred. 

Here are some of the reasons for this* (1) In Florida the relative 
sparsity of population is due partly to the abundance of swamps such as 
the Everglades A more important factor, both in Florida and the neigh- 
boring states, is the large amount of sandy soil which is in constant need 
of abundant fertilizer*. In all svarm wet regions the soil docs not have 
enough humus because vegetation decays so rapidly. In India and China, 
however, the monsoon regions with the densest population contain great 
delta lands and broad floodplains, where the great rivers regularly spread 
water and silt over (he fields and renew their fertility. 

(2) Although the monsoon diinate of the South Atlantic States is 
highly favorable for agriculture, it has not encouraged immigration. 
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products as follows: (r) those produced abundantly in (u) subtropical countnes; 
{b) monsoon countries, (2) those produced jnoderately in (n) subtropical and (h) 
monsoon regions; (3) those produced athcr not at all in such countries or only in 
small quantuics 

5. Look up the cotton boll Mee\il. Study A47S and A466, in order to see where 
the boll wecsil probably came fitm and what it has done to cotton production in the 
southern section where 11 has been longest established and (hrises best 

f> In what type of cbmate does A439 show cotton to be most abundant’ Dis- 
cuss the reasons for its abundance in the Uiuted States compared with China and 
India. 
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come about through the gro\%th of the cotton-manufacturing industry 
especially along the “Fall Line” from Richmond to Atlanta and bejond. 

In spite of these changes the South still has the good fortune to ha\e a 
scanty populauon compared with that of the monsoon areas of Asia. 
America is still new, csen though we think of the Atlantic States as 
old. Accordingly the people have plenty of room. This has been one 
of the great factors in keeping our standards of Ii\ing high. The 
farmers ha\e been able to get as much land as each could cultivate, no 
matter how hard he might work. This has meant a large surplus oser 
and above the mere needs of food, clothing, and shelter. The high stand- 
ard of living ihus set by the farmers is reflected m th^ rest of the popula- 
tion. If the farmers had to be content with tiny farms of three or four 
acres like those of China, our whole level of prosperity would fall. 

QUESTIONS, EXERCISES. AND PROBLEMS 
t From maps of products in this book make two mips showing contrast t>e 
twern tubuopical and monsoon regions Insert names of plarrs mentioned in con- 
nection wiUi Aleppo and Shantung AJJ <hitl products, also the important steam- 
ship rouicj which connect these regions wiih the rest of the world Insert blue 
arrows for pret ailing winds in winter and red for those pretailmg in summer On 
the basis of the maps explain which of ihese two regions has the greater advantages 
a. Look up II liar / Sruhnes ujt about arcliirectvre and phpncaJ geography m 
Human Ceagrafhi Apply this to the facis stated in the present chapter Compare 
the various pans of the Uniud Suies in this respect One examples from your 
own region, and from any other region wiih which you may be familiar Suggest 
reasons for each fact you state 

3. Make diagrams showing the pcrccnnges of the worlds production of wheat, 
barley, cotton, and nee raised by India. Spain, and Italy, respecuvely Tor each of the 
diagrams prepare a written suiement of the condiuons of physical geography which 
favor the crop 
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4 Make a list of three to six of the most important products falling in each 
of die following classes fi) cereal^ (2) root crops, (3) vegetables, (4) fruits, 
(5) fibers, (6) narcotics or stiiDulaots From maps m this book (see Index under 
“Maps”) or m other books or atlases, such as the Geography 0/ the World t Agricul- 
ture (pubUshed by the Ututed States Depaitmeot of Agriculture), classify the 




EXAMPLES OF IRRIGATION 


453 


Babylonians and later for the Assyrians. Egypt then, as now, o^^'cd its 
life to the Nile. The Persians have always depended on irrigation, 
whether they lived in their own country or extended their sway oser the 
Tigris-Euphrates plain. Palestine, Greece, Italy, and Carthage are also 
great regions for irrigation, although they depended and still depend 
mainly on small streams instead of great ones like the Tigris, Euphrates, 
and Nile. In India another great n\er, the Indus, together with the upper 
branches of the Ganges, also supported an early civilization by means of 
irrigation. In Chma, too, the earhest avihzation grew up in the dry 
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irrigated region of the upper Hwang Ho. Far away in America the early 
Incas of Peru depended on irrigation so much that they carried out some 
of the most amazing feats of engineering in constructing canals among 
steep and lofty mountains. Before the days of the Incas an earlier civili- 
zation grew up on the desert coast of Peru sshcrc the modem sugar pbn- 
lations are located. No crops caji be raised there tvithout irrigation. In 
our own country the highest aboriginal cisilization was that of the Puriilo 
Indians of New Mexico, who depended largely on c r ops raised by 
irrigation. 
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IRRIGATION 
Wide Extent of Irrigation 

People who li\c m lands that icccive ram at all seasons find it hard 
to realize the imponancc of irngafton. Ixwk at Plate II, and see hoiv 
large a part of the earth needs irrigation W« and Dry Low Latitudes. 
Deserts, Regions of the Mediterranean Type, and hfonsoon Regions all 
need it In fact, wherever there is a dry season, especially if the weather 
IS warm at that time, irrigation is an enormous advantage. Except in 
the south all the 250 million people mote or less who depend directly upon 
agriculcure in India would practice rrrigation if they could, hecause they 
have a long and warm dry season Even though the supplies of water are 
limited, about a fifth of tlie cultivated land is irrigated In China a similar 
condition prevails Even tti the south, where some ram falls even in 
winter, irrigation is a great help, and is practiced wherever possible. In 
the north, where the rams do not begin till May or even June, the farmer 
w ho can lead tvater to his fields is very fortunate. So, too, in Chosen and 
Manchuria, where droughts do a vast amount of damage. Regions such 
as Japan, Indo-Chma, Siam, the Malay Peninsula, and the East Indies 
do not suffer Irom drought as do the northern halves of India and China, 
but they have a w arm dry season m roost parts, and they raise rice. There- 
fore irrigation is there developed on an enormous scale. 

Even this does not complete the list of regions where irrigation is 
important. Inasmuch as all countries with the Mediterranean type of 
winter rams also have the disadvantage of summer droughts, irrigation 
is highly developed in California, Oiile, parts of Australia, and especially 
around the Mediterranean Sea. Deserts and dry continental interiors feel 
a similar need. Thus more than half of all the farmers in the world 
need irrigation and practice it where possible. 

Examples of Imgation 

1. Ancient Empires, The parts of the world where civilization first 
rose to high levels all depended on irrigation. Forty or fifty centuries 
ago the Tigris and Euphrates supplied water for the Chaldeans and 
432 
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ing these mountains on the wet htsI side has been made to flow through 
the mountains In a tunnel a mile long. Emcrgrng on the cast side it 
waters the plains near the aty of Madura. 

4. Irrigation in the United States. The people of the eastern United 
States arc like those of other moist regions in not realizing the impor- 
tance of irrigation. In the enure country, to be sure, only one farm in 
forty is irrigated, and in the eastern half irrigation is used only under 
special condiuoni, as in market gardens. NciertheJcss in the iicstern 
part I million people Use on 15 million acres of irrigated land, hfore- 
over, esents like the terrible ilroughti of I'JaO, 1936, and especially 1934, 
made hundreds of thousands of farmers clsesshcrc wish for irrigation. 

The distribution of irrigated land in this country is illustrated in the 
foUosvmg tabic and in A436. 
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2. Esypi- In Eg>pt, nature inaLcs it remarkably easy to praoice Irri- 
gatjon on a large scale The White Nile, or main stream, comes from 
three of the great lakes of Central Afnca which serve as reservoirs and 
give a large supply of water at all seasons. The Blue Nile and the Albara 
come from the highlands of Abyssinia and arc subject to great floods 
which cause the river to overflow its banks during the summer. Thus 
at that season the nver not only waters the land without exertion on 
the part of the farmers, but m addition fcrtilias the fieldr with rich allu- 
vium In order to equalize the flow of water and make irrigation possible 
at all seavoris the great Assuan Dam has been built. 

A voyage up the narrow Jake above the dam on a steamer bound for 
Wadi Khalfa is most interesting On each side steep cliffs rise hundreds 
of feet to the plateau of the Sahara Desert For the most part they are 
black or dark brown, but here and there a golden caseadc seems to be 
pouring ov cr them It is sand swept forward from the desert by the wind. 
At the base of the cliffs, close to the water, one frequently sees lines of 
flat-roofed mud houses. "What arc they here for’" one asks. "How 
can all those people get a living with nothing but water on one side of 
them and cliffs and desert on the other’” But come in the summer or 
fall and you will see .\i that time the water behind the dam is gradually 
drawn off to irrigate the fields of Egypt. When a narrow' strip of the 
lake floor is laid bare by the retreating water, the villages close by plant 
it at once. When the lake has disappeared and there is only a river the 
whole lake floor has been planted. In that hot climate the crops ripen 
before (he dam is closed again. 

3 Some of Iniira's Irngalion Projects. In India one smgle irrigauon 
project on the Chenab, a tributary of the Indus, waters P^OOfiOQ acres 
and supports a million people The British government built the Chenab 
Canal to increase the production of grain, vainly hoping thus to relieve 
the severe overcrowdingelsew herein India. Before any land was assigned 
to settlers the fields, streets, and vilbgc sites were all laid out in what was 
then a desert Places for the pc«t office, bazaars, and government offices 
were assigned, and everything was rcidy. Then 800,000 people poured 
in within eight years The canal cost 9 million dollars, and today the 
crops each year are worth about 12 million. Since ancient times southern 
India has been full of “tanks” or small ponds built for irrigation where 
bttle valleys have been dammed to hold the water of streams that are in 
many cases temporary. In recent decades all sorts of clever schemes 
havo beca devised (fsc bttngtwg vraixx fiotn places 'wbcrc it is pktitifwl co 
those where it is scarce. For instance, the Cardamom Mountains at the 
southern end of the western Ghats receive RQ or 100 inches of rain and 
the plains to the east only 20 or 30. Accordingly, the Periyar River drain- 
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California is much better off than Arizona. Because of its high moun- 
tains it possesses enough water so that 167 per cent of the land may some 
day be irrigated. This is a respectable percentage of all the good farm 
land, for a large part of California is too rugged ever to be farmed with 
much profit. The largest single imgaCion project in California is m the 
Imperial Valley. There the waters of the Colorado River, which till 1900 
flowed unused through a desert, now support some of the richest farms in 
the United States. The level alluvial plains and warm dry climate of 
this region with its excessively hot summers closely resemble those of 
Mesopotamia and Egypt. Naturally the crops are similar and consist of 
such Items as wnter vegetables, dates, silky Egyptian cotton, and rare 
varieties of melons which grow almost nowhere else in the United Sutes. 

Utah and Nevada depend on irrigation more than any other states, 
for about 90 per cent of their farms have an artificial water supply. So 
dry are these states, however, that, in spite of the streams coming from 
the great Wasatch and Sierra Nevada Ranges, the area included m irriga- 
tion projects is only 3*/: per cent of Utah and 2 per cent of Nevada. 

During the 1930'$ the combined effect of the severest industrial depres- 
sion and the severest droughu ever experienced in the United States led 
to great activity in the construction of new irrigation projects. Among 
the 50 highest dams in the United States about half dare from that decade. 
Some of these, such as the huge Port Peck Dam on the upper Missouri 
River, were built primarily to control floods. Others, such as the Bonne- 
ville Dam on the lou'er Columbia, were designed to aid navigation. 
Electric power and water supply for aucs were other purposes. Irriga- 
tion, however, was the mam purpose of many, including Boulder Dam on 
the Colorado River, the highest dam m the world (727 feet), and Grand 
Coulee on the Columbia River, which is one of the highest (550 feet) and 
also the most e.xpcnsivc (5120,000,000). When this last dam is fully 
operating it will irrigate about 1700,000 acres, and will raise the per- 
centage of irrigated land in Washington considerably higher in the pre- 
ceding table. It is interesting to tcc bow many of the world's greatest 
rivers have been dammed in such a way that their water can be used for 
irrigation as well as for power, flood control, or navigauon. These include 
the Nile at Assuan; the Blue Nile near Khartum; the Euphrates and 
Tigris m Iraq; the Indus and its main branches and some branches of 
the Ganges in India; the Po in Italy; and the Missouri, Columbia, Colo- 
rado, and Rio Grande in the United States. 

The Conditions of Irrigation 

TAe Part PIa)(d by Mouniatnt. Irrigation depends largely upon the 
presence of mountains. This is partly because mountains receive more 
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Note Ibe relation o{ irngalion » (I) Bwonum* (Sierra Nevarta. Rocloei, Coast Rangft 
Uinta, and (2) nrer valleya (Cotumbis. Saa]l^ Cmn. Rio Grande. Arkansas. Pbitc. and 

includes 53 per cent o£ the farms in the state. The remaining 47 per cent 
arc mostly cattle ranches and will probably never be irrigated. 
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precautions are taken they ultimately become filled with silt. India is 
full of old tanks that have thus gradually been converted into smooth 
plains which are now cultivated with the help of irrigation from newer 
tanks. On the lower Heri Rud, where that river flows from Afghanistan 
into the Asiatic part of the U5SA., the authors once saw a dam behind 
which the river valley had been completely filled with mud m a few years. 
The river meanders this way and that, and keeps threatening to cut a new 
channel around the end of the dam. 

In modern projects, as we have seen, it is customary to combine irri- 
gation with the production of power and with still other purposes. A 
good example of this is the Boulder Dam at Boulder Canyon on the 
Colorado River near the point where that river finally turns south The 
enormous dam raises the level of the river about 600 feet. It thus forms 
a lake nearly 100 miles long which extends back through wild country 
inio the lower part of the mam canyon of the Colorado River. The 
water stored m this w'ay supplies power which is used in Los Angeles 
more than anywhere else.* It also helps to prevent floods by holding back 
floodwaters which can be used to irrigate the Imperial Valley and other 
land along the lower Colorado. In addition to this the bke is a wonder- 
ful pl.'ice for tourists. On its smooth waters one can sail into the heart 
of.the vast Grand Canyon and explore an almost endless number of 
superb side canyons with precipitous walls of black, gray, green, red, 
brown, and yellow rocks over which hang sheets of lava that froze while 
pouring into the canyon. • 

MethOilt of Raising Water for Imgation. In many places the demand 
for irrigation cannot be met entirely by supplies of water that flow to 
the fields from mountains or reservoirs. The additional supply must 
be raised mechanially from streams or wells. One of the most prim- 
itive methods of doing this can be seen in Egypt along the banks of the 
Nile. There the brown-skinned peasants fill buckets suspended from 
one end of a pole which moves like a seesaw. With the help of a weight 
at the other and shorter end they lift the water to a higher level. There 
it IS raised again by another "shadoof," as the apparatus is called, and 
so on until it reaches the level of the fields. In India the most familiar 
means of raising water is from wells by means of a brge leathern bag, 
suspended by a rope passing over a pulley. WTien the hag is filled 
two bullocks attached to the end of the rope are slowly driven down an 
incline, thus raising the bag, which is emptied into a sluice leading to 
the fields. 

These Oriental methods comnist vividly with the practices in many 
of our ow-n irrigation projects where the water is raised by efficient pumps 
driven by windmills, gasoline engines, or electricity generated by the 
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precipitatioQ than the dry lands at Uirir base and partly because moun- 
tains act as reservoirs. The gnnind svatcr which seeps into them in the 
rainy season gradually flows out through spnngs at lower levels. If the 
mountains are high enough so that snow lasts till summer, the water is 
set free when it is most needed for imgation. That is one reason why 
India has developed irrigation more highly than any other country. The 
fact that both the Ganges and the Indus flow from mountains covered 
with perpetual snow does more than any other one thing to make it pos- 
sible for a fifth of all the cultivated land of India to be irrigated. Never- 
theless the fact that the peninsula of India is an old dissected plateau with 
many gentle valleys where ponds can be dammed also plays an important 
part. A flat plain, such as that of Sudan, with a similar wet and dry 
low latitude climate is far less habitable because there it is difficult to get 
water and impossible to raise crops half the year, except on the Nile and 
close to the foot of the Ethiopian plateau When Italy conquered Ethiopia 
the Briush were much wotned for fear the Italians would divert the 
waters of the Upper Nile at Lake Tanna, but there is little danger of this. 
Nocthern Italy is fortunate m the same way as northern India, but more 
so It not only has the snows of the Alps to serve as a reservoir, but also 
some of Its nvers such as (he Ticino and Adda pass through the beautiful 
Lakes Maggiore and Como which aid in keepmg their flow steady and in 
preventing floods. 

In the preceding table of irrigation in the United States note how the 
presence of snowy mountains influences the percentages in the first column 
of figures. Nine per cent of the lands of Colorado are included in irriga- 
tion projects because that state has great plains lying at the base of the 
snowy Rockies. A unique irrigation project u located in this state. The 
Gunnison Valley contains a hige river, but only a little flat land, while 
the neighboring Uncorapabgre Valley contains a small river and plenty 
of flat land To bring the water lo ihe land where it is needed a tunnel 
6 miles long has been dug throu^ a ridge of mountains, so that the water 
of the Gunnison River is now turned into the Uncompahgre Valley. 
Idaho and California, as well as Colorado, receive large streams from snowy 
mountains, and hence the percentages m column A are comparatively 
large. Arizona, New Mexico, and Nevada do not have such high moun- 
tains and are less fortunate. Nevertheless, the snowy Rocky Mountiuns 
supply the summer flow of the Rio Grande and the Colorado River, as 
well as of the Columbia far to the north. 

Axtifoal HeservoxTS an£ Waierfwivr^ Where the moancams arc no! 
high enough to give abundant water throughout the dry season artificial 
reservoirs must be made such as the Rooseveit Reservoir in Arizona, or 
the tanks of India. The chief trouble with reservoirs is that unless great 
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grapes which we buy under the name of dried currants. Without them 
many Greeks would not know what to do for ready money. 

(3) RICE. Although relaUNcly little nee is raised m the United States, 
It IS the most important irrigated crop m the world as a whole. The crop 
in this country grows chiefly in the scmi'monsoon regions along the Gulf 
and South Atlantic coasts, but its cultivation is increasing rapidly in 
California. Ordinary rice cannot grow properly unless its roots arc 
bathed for months in slowly movmg water. Monsoon countnes practice 
irrigation chiefly for the rice crop, although other crops need it in the early 
spring before the rams arrive. Even the so-called “dry” nee is planted in 
terraced fields which retain the rainwater for many weeks. 

Irrigation Supports Dense Populations. Irrigation adds enormously 
to the density of population. For instance, m the Ebro and Tagus 
Valleys of Spam much of the land produces twcKc times as much as tt 
would without irrigation and therefore supports a corresponding number 
of people. Utah has an area of 85,000 square miles, but most of the 

400.000 people live m the 1,500 square miles ihat arc irrigated. There 
the population is more than 200 for every square mile, while elsewhere 
It IS less than 1. In Arizona, it is esumated that 1 person is added 
to the population for every 2 acres brought under irrigation, or over 
300 per square mde. In the Libyan eases west of Egypt, tvhich tvould 
be uninhabited without irrigation, there are 500 people for each square 
mile. Egypt IS still more remarkable. Its cultivated area, including the 
long, narrow floodpbtn and the inangubr delta, amounts to about 

11.000 square miles, and contains 14 million people. Pan of these hve 
m Cairo, Alexandria, and other cities, but even if we omit these there 
arc still about 1,000 peasants per square mile. The habitable part of Egypt 
is one fifth as large as Iowa, but supports 5 limes as many inhabiunu, 
or 25 times as many per square mile. 

The effect of irrigation on the density of population is well illustrated 
by comparing Mesopotamia and Egypt. Both regions have rivers 
capable of use for irrigation, and both were densely populated before the 
lime of Christ. Then the people degenerated and WTre troubled by 
fierce invasions. Accordingly, in Mesopotamia the dams anJ canals 
were neglected, and were ruined by disastrous floods of the Tigris and 
Euphrates. Hence for centuries the formerly fertile plains had almost 
no population. Now that this region is under the protection of Cngbnd, 
new irrigation works has e been built, and in a few generations the popu* 
btion may be as dense as that of Egypt. 

How Irrigation Prevents Famine. One of the most important advan- 
tages of irrigation is that it prevents famine. In India the British 
governmem has spent millions of dolbrs to irrigaie bnd that needs 
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irrigation water at the dams higher up the valleys. Such methods, 
however, are so expensive that they cannot be used for ordinary crops. 
What IS needed now is some means of reducing the cost of power. If 
solar engines were practicable and cheap, irrigation would be possible 
in many places where it is now out of the question, for the constant 
sunshine would furnish abundant power at low cost. 


Ht/sfAN Respovses in Irrkath* Lands 

‘Special Advantages of Agrtailtiire. The farmer in irrigated regions 
enjoys seven distinct advantages: (1) Although the soil of dry regions, 
as we have already seen, is usually deficient tn humus, it is often pecu- 
liarly rich m other plant foods The meager ram carries away only a 
small portion of the soluble ingredients. (2) In addition to the abundant 
plant food in the original soil new food is often provided by streams which 
deposit mud This serves as a /enilizer. (5) Since the sun shines 
much of the time in irrigated regions, growth rarely hindered by cool, 
cloudy weather. (4) Neither do the plants suiter from drought or from 
too much ram, for they can be given as much or as little water as is 
needed. (5) Wcedi do not grow as they do in wet countrie*. (6) The 
fruits grown on irrigated lands can be dried easily and cheaply. (7) Hay 
and gram always ripen perfeedy and can be harvested without getting 
wet. In ramy lands vast quantities are often spoiled by being rained 
on St harvest time • 

Thus many circumstances combine to produce large crops with 
only a moderate amount of labor. In the United States the value of the 
crops on an acre of the irrigated land is from 23 to 65 per cent greater 
than in the country as a whole. 

Cije/ Cro/v sn Imga/eA Regions. (1) hat. The most valuable 
irrigated crop in the United States «s alfalfa. It occupies 30 per cent 
of the irrigated land, and often yields from three to five crops each year. 
One reason for its special value in dry regions is that it takes nitrogen 
from the ait and thus makes up for the bek of humus. Other kinds of 
hay crops occupy another 30 per cent of the irrigated land. This is not 
surprising m view of the fact that id the United Sutes as a whole, hay 
is more important than any crop except corn. 

(2) FRUIT. The irrigated crops that come next in value in the United 
States include grapes and orchard fruits such as prunes, cherries, peaches, 
and apples. Subtropical fruits sudi as the orange and lemon vie with 
these in importance In other subtropical countries, where fewer 
animals arc kept and less hay is needed, the importance of fruits is even 
greater. For instance, the chief money crop of Greece is little seedless 
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properly regulated the people would be saved from Untold suffering. If 
the growth of population could be checked, this would allow the stand- 
ards of living to rise. Thus the wealth per capita as well as the total 
national wealth would rise, to the benefit of other Countries as well as 
of China. The purchasing power of the country might increase so much 
as to make a difference of scores of millions of dollars each year m the 
trade of the United States alone. All ihu illustrates the close relation 
between the progress or prosperity of a country and the magnitude of 
the problems presented by its geographical environment. 

Irrigation Promotes Cttnlization. Irrigation is one of the 
strongest agenaes in promoting osihzauon. The earliest civilizations 
grew up in Egypt, Mesopotamia, northern India, and Chma, where 
irrigation has always been of the highest importance. Irrigation pro- 
motes civilization in at least fis'c distinct wuys: (1) People who practice 
irrigation cannot wander from place to place as do primitive savagesJ 
They must stay in one home. Hence c\cry improvement that they 
make in their houses or fields is of permanent value and stimulates 
them to do more. 

(2) Such people learn to have forethought, for othenvnse their ditches 
and dams will not be ready, and their crops will not grow. They also 
learn industry, for they cannot put off their work. If the water is led 
onto the fiel^ too late or allowed to remain too long there will be a poor 
harvest. Forethought and mdustry are at the base of all adtanees in 
civilization. 

(3) Irrigation also promotes civibzation by teaching people to lise 
in peace and submit to the will of the ma|onty. Suppose that a number 
of farmers settle along a small stream in a new country. In a dry year 
those hsing farther upstream are tempted to take too much water, 
thus insuring good crops for thcmscises, but ruining those of the people 
farther downstream. When such things happen quarrels arise at once. 
In our own western states, when irrigation was first begun and before 
bws had been framed, more than one fight with guns occurred for 
just these reasons. During his travels in Asia one of the authors of this 
book once had an Afghan sen ant who had fled from his country because 
he killed a man in a quarrel over irrigation. Such conditions, however, 
cannot continue. People soon realize that, if anyone begins to tamper 
with the water, all the rest run the ruk of serious loss because their own 
crops may be left dry. Hence strict laws are passed, and pubLc opinion 
usually enforces them sternly. ^XTien people learn to obey the law so 
carefully m one respect, they lend also to obey in others. Accordingly, 
as a rule, few pbccs arc more peattoble and bw-afaiding than irrigation 
communities even among people otherwise low in the scale of dvilization. 
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water only in years of special drought. One such project cost §1,500,000. 
Its ordinary receipts from the sale of water fail by $60,000 per year to 
pay interest and running expenses, but m a single dry year, 1896-7, when 
the crops would have failed without it, this one project enabled the farmers 
to raise crops worth $750,000 and saved thousands of hves. How much 
real good this docs it is hard to say, for as soon as the capacity of a country 
like India to support population increases, the population also increases, 
and the standards of living remain as low as ever. India today has 
perhaps four times as many people as two centuries ago when Engbnd 
first began to give it peace and good goverooient. 

In Egypt the floods commonly use 25yi feet above the ordinary low 
water level at the First Cataraci, as the rapids at the head of the lower 
navigable secuon are called. In 1877 the f^d rose only 20 feet, and the 
water was unable to reach nearly a mdlion acres of land. Terrible 
famine ensued, and the government lost $5^00,000 simply in taxes. The 
great Assuan Dam was built to prevent the recurrence of such disasters. 
The narrow lake behind the dam is 200 miles long so that there is plenty 
of water at all seasons. 

Contrast Egypt's experience with that of China. Although China 
has many smaU irrigation works, we arc frequently called upon to con- 
tribute relief for miUions of Chinese sufferers from famine. The trouble 
IS that China’s nvers create a problem far w’orse than that of Egypt. 
The Nile sends down a flood regularly at the same time each year. 
The people know what to expect, and can put their villages on mounds 
high enough to escape ordinary floods. China’s rivers send floods some 
years but not others, and the date when the flood comes varies, although 
It is always in summer. Thus the Chinese do not knovr what to expect 
and cannot prepare for it. Egypt’s iivcr Bows m a narrow valley, rarely 
mote than 10 miles wide. So if the flood is unusually high, the peasants 
can easily escape to the higher land a few miles away. Moreover, 
since most of the villages arc neat the river there are plenty of boats. 
In China the rivers flow across broad pbins where the land seems as flat 
as the ocean for hundreds of miles. But the rivers flow m shallow 
grooves on the top of low ridges above the level of the plain. When a 
flood comes there is no knowing where a river will break its bounds, or 
how far it will depart from its old oiurse. The trouble with China is 
that us problem is much too big When the same problem in a far milder 
form confronted us in the Mississippi floods of 1927 we failed lamen- 
tably to control the river in spite of all our resources and machines. 
In addition to her primitive ungation, China needs great dams, canals, 
and aqueducts, not only to provide water in times of drought, but also 
to control the water in times of flood. If China’s great rivers could be 
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some places but not In others. The idea of agriculmrc may have 
occurred to people in all sorts of places. They may even have made 
experiments. But in order to achieve su^ss the experimenters needed 
an environment sphere their primitive crops would get water and sun 
and a chance to grow without being swamped by other segetation. 
The muddy floodplains of risers in dry climates where the floods come 
regularly in warm weather and leax'c tracts of fertile mud which becomes 
dry very slowly were just the places for this. 

QUESTIONS, EXERaSES. AND PROBLEMS 

1. Use the table on page 435 (IrngatioD in the United Scales) as the basis for a 
double diagram in which lines of appropmte length represent (i) the area of each 
state included in irrigation projects, (a) the percentage of imgated farms. Is 
there any relation between these two percentages, that is, do they tend to be large 
or small together’ How is each of these percentages related to (a) the height of the 
mountains, (i) the percentage of each state which is mountainous, (r) the density 
of the population’ 

2. On an outline cup of the United Suies insert m each state a heavy line of 
appropriate length to indicate the percentage of farms under irngaoon. Regardless 
of state boundaries, draw hnes to indicace what you infer to be areas showing the 
following conditions: (t) oter 80 per cent of farms under irrigation, (a) 30-S0 per 
eest, (3) t-^o per cent, (4) less than j per rent fa esplainlag your map use Aioy. 

5. la one of (be annual bvdgm cf (be gosenunent of India, a total expenditure 
of more than £83,000^00 was planned Of (his, ^tfioo.noo was set aside for famine 
relief and almost £4^000,000 for imgaDon. In (he estimaied expenditure for Canada 
these items are not listed. Explain these facts geographically. Find similar ligum 
for the United States and discuss thar meaning 

4. The French recently advanced a project for great imgauon worhs along the 
upper Nger Riser which, it was claimed, would make the region a second Egypt. 
Test the truth of (his claim by a study of (he rainfall, mountains, nver system, and 
natural vegetation of the two countries. Write an account of French Nigeria from 
this pmnt of view. 

5. The possibility of irngatmg Egypt is largely due to the relief of Africa. Ex- 
amine Australia and South America to see whether you End any places where the 
rehef and rainfall ofier any hope of repeaung the history of Fgypt. 

6. Compare the rainfall of the United States with the imgauon map of the 
wetem states. Choose four important imgated areas in difTerent states Find 
out the distnbuuon of rainfall ui summer and winter. Show the relauoQ of this to 
irrigation Show also what other conditions make irrigation necessary or profitable 
In which area would you expect the water supply to be most steady and abun- 
dant’ Why’ 
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(4) Irrigation also helps to teach self government. For example, in 
paru of northern Italy the users of water from a given ditch meet 
in November and elect representames to a sort of water parliament 
representing all who are supplied by one large canal Each village plaris 
beforehand what crops it will raise the next year. Then the water is 
divided according to the need of each. 

(5) Another way in which irrigation promotes civilization is by 
causing people to live close together and yet letting each family have at 
least a fair-sued piece of land of its own. In California, for instance, 
the irrigated (arms, cspeaally those where fruit is raised, are compara- 
tively small and no one feels that he is far from his neighbors. Where 
people live compactly in irrigated districts, they are able to support good 
schools, churches, and other helpful institutions. 

H'Aj Agnciiltiire Prohal’ly OnginaieA $ti ImgateJ Region!. The close 
connection between irrigatinn and civilization goes liack to the very 
beginnings of agriculture. Of course wc cannot have any exact knowl- 
edge of those primitive times. Nevertheless, there is general agreement 
that agriculture originated in floodplains like those of the Ndci EU' 
phrates, Indus, and Hwang Put yourself in the place of primitive 
man You have no metal tools, and your stone implements are merely 
arrowheads, scrapers, grinders, and other tools for hunting, preparing 
skins, or grinding wild seeds. You observe that certain seeds such as 
wheat and barley are good to cat and keep a long time. The idea of 
saving seed and planting it comes to your mind, as the result, {verhaps, 
of some accident. Under what kind of environment will this idea 
prove fruitful? Not m the shade of a forest; not in a prairie where every 
square inch is crowded with plants already; and not on a sea beach 
where the salt will kill the wheat. A floodplain is the place which 
best encourages such an idea There each flcxid leaves tracts of bare 
mud. The seeds need merely to be scattered there, and they will grow. 
The ground remains moist a long tune, for the level of the river and of 
ground water falls slowly. Other plants do not choke the seed, for 
they do not get started soon enough. So the primitive farmer can 
sow his seed, go off to bunt or gather wild seeds, and at length come 
back to find his wheat ripe and ready for harvest. This in turn leads 
to other lines of progress. The farmer, if such we may call him, must 
devise ways of storing his gram not only for food but for seed. And 
then he and his descendants are led onward to the other steps of progress 
described in the preceding seaion, Hon/ Irrigation Prowjorer Civilization. 

AV. vbw vUwvKzt« wwe wf dae. wwssx fww4aTncina\ ptincip\w of gtwg- 
raphy. DilTerent activities and habits are found in different parts of 
the world largely because the geographic environment favors them in 
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2. Climatf. Climatically the qrclomc belts have three chief char- 
actenstics: (1) Ram falls in moderate abundance at all seasons; (2) the 
weather is subject to marked changes oery few days. These two char- 
acteristics are both due to the frequent passage of cyclones followed by 
anucj clones. (3) The seasons arc strongly pronounced. The winters 
arc cool, or more often cold, and the summers warm or hot. Thus the 
regions of c) clonic storms are particularly fasorable not only to agri- 
culture because of the sufficiency of rainfall throughout the year, but 
likewise to man because of variations of weather both from day to day 
and from season to season. In the coarse of a }ear they experience 
samples of the climate of almost every part of the world. 
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3. Nari/rst Vtgetaiion, The cyclonic regions, m a state of nature, 
are usually clothed tvith deciduous forests, but also include the southern 
fringes of the great coniferous forests of the northern hemisphere. Some 
parts also consist of grasslands such as the prairies. The deciduous 
forests comprise broad-leased trees such as the birch, beech, ash, maple, 
oak, elm, willow, and poplar. Pines, howeser, arc frequently mixed 
with them. Such forests prevail in large parts of the eastern United 
States, England, France, Germany, and neighboring parts of Europe. 
The variety of the trees » in accord with the variety of crops which can 
be raised in the cyclonic regions. 

The coniferous forests included in the cyclonic area occupy southern 
Canada, southern Scandinavia, and central Russia together with certain 
mountainous sections such as Japan. 

The grasslands lie in the interior of North America and Eurasia 
in the same latitude as the deciduous forests. They occur in places 
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MAN’S WORK IN REGIONS OF CYCLONIC STORMS 

Characteristics of Cyclonic Regions 

I Lacatian In our ruricy of huou/i acuvicies we hive noiv come to 
the most dominant parts of the wocit). These are the regions of c) clonic 
storms They form two irregular belts The southern belt includes land 
only m the southern part of South America and a small bit of south- 
eastern Australia together with New Zealand. The northern belt crosses 
North America and Eurasia at iheit widest parts. In the western hemi- 
sphere It includes most of the United Sutes and southern Canada, and 
m the eastern, mo$t of Europe. Its central and most important portion 
consists of two mam parts (1) northwestern Europe from southern 
Scandinavia through Germany, Great Britain, and France to the northern 
edge of Spain (No 9 m Pbte H); and (2) the noriheastern quarter of the 
United States as far south as Virginia and as far w est as Nebraska (No. 10 
with part of 11 in Plate It). In this chapter, how'ever, we shall discuss 
not only such purely cyclonic regions as these, but also all the regions w hieh 
have a cyclonic climate more than half of the year. Therefore we include 
all the well inhabited part of Canada and pracucally all of the United 
States except California, the other dry southwestern states, and Florida. 
In Europe we include Nos. 9, lOA, and 11, which means all except the 
greater part of the southern peninsulas, the dry area north of the Caspian 
Sea, and a northern strip of tundra and cold forest. In Asia we include 
two parts. One is a slender wedge pressed in between the cold forests of 
the north and the great deserts of the south. Narrow as it is, ic represents 
practically the whole of the really good part of Asiatic Russia aside 
from the large oases farther south. That is why it is followed by the 
Siberian railway. Because it u so hmited the possibilities for the growth 
of populauon and the increase of civilization in Asiatic Russia are not 
nearly so great as many people suppose. The other cyclonic part of 
Asia includes Japan. There the climate is like that of our southern 
states but more modified by the monsoons owing to the size of Asia. 
Hence, in spue of cyclonic storms, there is a tendency toward dry winters 
when the monsoon winds blow outward, and very wet summers when 
they blow inward. 
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these things daily, whereas these other people get them perhaps once a 
week or else an oscrsupply for a while and then none at all for months. 

On the other hand, from the standpoint of vegetable oils and stimu- 
lants, the advantage is all the other way. The cyclonic regions raise 
only an insignificant share of the seeds and nuts that furnish oib. Our 
South, to be sure, forms a warm cjclomc area, because the storms here 
swing unusually far to the south. Therefore it raises a vast amount of 
cottonseed and some peanuts, both of which are good sources of oil. 
It likewise produces much tobacco. But these crops do not put the 
cyclonic regions on a par with the warmer parts of the earth with their 
sesame, peanuts, cocoanuts (for copra), and palmnuls, or their coffee, 
tea, cocoa, and spices. 

In the production of mdustrul plants the cyclonic repons and the 
rest of the world split about even They divide the cotton and wood 
in such a way that the cyclonic repons get more than the others per 
capita. Hemp, Rax, and hops, however, are scarcely as important as 
jute, henequin‘and macula hemp, while rubber ranks as the most impor- 
tant of all products which the cyclonic repoos cannot supply for them- 
selves. 

Turning to the minerals we see that the meuls, fuels, and other non- 
metalhc minerals all come overwhelmingly from the cyclonic regions. 
The per capita producuon even of manganese is as great there as in the 
rest of the world, w hile the most important maietiah such as iron and 
coal are overwhelmingly cyclonic producu. Only gold and tin really be- 
long elsewhere. This is partly the result of accidents which are very 
fortunate for the cyclonic regions. Coal, espenally, is more abundant 
there than anywhere else, and the deposits of iron arc exceptionally 
good. Yet the mam reason for the enormous production of almost all 
kinds of minerals in cyclonic areas is the aaivity and intelligence of the 
people. They use their resources, whereas the rest of the world lets 
them he unused unul the people of the more favored regions come to 
exploit them. 

i. Dominance in Manujactunng. The suprrnacy of the cyclonic 
regions is even more marked in manufacturing than m primary produc- 
tion. This IS illustrated in A452, where the dark areas show the loca- 
tion of aatve manufacturing. These areas, however, differ greatly 
among themselves. Only the twx) brger ones, in die nonheastern United 
States and Western Europe, rcJijr do muiii complex manuJaaunng. 
Even such advanced repons as Japan and our South m-ikc relatively 
simple goods for the most part. If we had statistics with which to prCpte 
a map, we should see at once that complex manufactured goods, such as 
dcctric motors, mill machinery, fnoior engines, typewTiters, fancy dress 
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goods, elaborate plumbing, and phonographs, come almost entirely from 
the mam manufacturing areas in the northern United Stales and tsestern 
Europe. The more complicated the type of manufactured goods, the 
more lihely it is to be made solely in the most advanced parts of the 
cyclonic regions. Thus manufacturing is concentrated in such regions 
esen more than is primary production. 

Reasons for Supremacy of Cyclonic Regions 

The great supremacy of the cyclonic regions is due primarily to a 
combinauon of at least five causes which ha\c a definite geographic basis, 
m addition to non geographic causes such as education, religion, gosern- 



ment, insentions, and the hhc. The more or less geographic causes 
include (1) the inherited ability of the people; (2) a climate which is 
highly stimulating to man and unusually fasorablc to the plants and 
animals next to be mentioned; (3) food produ«s svhich are highly 
nourishing and can be kept a long time; (4) the best kinds of domestic 
anImaU;_and (5) great supplies of coal and iron. 

The inherited ability of the most actiie European races, uhkh 
control all the qclonic areas ewpt Japan, is apparently due in part to 
the fact that their home U the newest part of the Old World. It is 
newest because most of it was covered wuh ice or was too cold to be 
Inhabited for tens of thousanib of 'years during the glacial period 
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whereas the neighboring lands were habitable. No longer ago t h a n 
500 Br, most of Europe north of the Alps was very sparsely populated. 
The forests which then covered most parts were almost unbroken by 
clearings. Thus what are now the best parts of Europe were ready to 
receive abundant immigrants just as was Amenca two thousand years 
later. These immigrants came mostly from Asia or Eastern Europe, 
but some were from the south. Part drifted into the new regions in 
small groups. Others came in the barbanan invasions which arc a 
famous phase of European history. When people migrate into new 
regions in this way they encounter great danger, difficulty, and hardship. 
Hence there is almost sure to be a rigid process of natural selection. As a 
rule only those who are strongly endowed with what is called the pioneer 
spirit succeed in establishing themselves. This does not mean that the 
pioneers have better intellects than the people who stay at home. It 
does mean that they have more than the average degree of bravery, 
physical energy, optimism, love of adventure, enterprise, and ability to 
adapt themselves to new conditions. Those who lack these qualiues 
tend either to stay at home or die out when they emigrate. The death 
rate among women and children under such circumstances is extremely 
high, and the vigorous and more intelligent are the most likely to sur* 
vive. When the whole community possesses the qualities nam^ above, 
as happens among people who have endured prolonged and difficult 
migrations, the children for generation after generation inherit them. 
Thus the migrations into Northern and Western Europe during early 
historic times, and the further migrations from Europe to the New 
World and Australia before migrauon became easy, gave the cyclonic 
regions an unusually active and adaptable type of inhabitant. The 
spirit of aaivity and initutive is part of their inheritance. 

As to the climate, vve have already seen lhat the cyclonic climates 
arc rarely handicapped by unduly long summers or by winters that are 
seriously depressive. More important than this, however, is the faa 
that the frequent storms make the climate remarkably healthful and 
invigorating for man, while the frequent rains at all seasons arc highly 
favorable to agriculture. Just how' much of the success of the people 
of the cyclonic regions is due to chirute and how much to inheritance, 
it is hard to say, but these two factors stand back of the othen which 
will now be discussed. 

Fo^ Products of Cyclonic Feglons 

In order to gain a clear idea of the conditions which make 
cyclonic regions so favorable to the production of food, let us examine 
some of the chief food products and study their dirtribution as shown 
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an maps Most of us suppose that wheal is the most \aluahk of all food* 
studs, but not tiA wheat liecamc scarce durin;; the first World War did 
the world realise how much we lean on this staff of life. Then England, 
F'rance, Italy, anti other countries besought the l/niicd States fo send 
wheat, more when, and still more wlicat. For a time it was more \alu- 
ahle than guns and ammuniimn, ji was the one thing that could not by 
any jxissihiliiy he spired S» the United States had tn limit its own 
c(insum|iiiiin, uni pay bounties lc> ihc farmers to persuade them to raise 
larger quiuiiii<.$ of this most Mluabic of food prrHlticis. 



Annual t Iclit ut W beat per Acre in 
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The great value of ssheat lies in the fact that (]) its carbohydrates 
and proteins arc scry well balanced, so that e\en if people base no 
other food they can Iwc on it a long utne. In this respect, it is much 
jupertof to nee, its nearest riral. (2) It is economically produced. From 
plowing time until the final product is barreled up as flour all the 
processes can be performed by machinery. (3) Wheat can be kept a long 
time cither in the form of the whole grain or as flour. In this it is 
far superior to corn, which tvould otherwise ha\e an advantage because 
the yield per acre is so large. 

Let us now turn to A447 and see how the production of wheat is 
related to the cyclonic areas. Although Western Europe is one of the 
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most densely populated parts of the wrld, it is also the greatest center 
of wheat production. Surprising as it may seem, Europe as a sshole 
produces just about as much wheat as all the rest of the world put 
together. This is not because of the area dcs oted to the crop, but 
because in the countries near the North Sea the yield per acre is extraor- 
dinarily high, as appears in A454. The cyclonic area of the United 
States and Canada comes second, and the serai-cyclonic area of central 
Argentina holds high rank, both in total production and )ield per acre. 
It should be noted, howexer, that in the regions that raise much wheat 
to be shipped to a distance the yield per acre is small, the population 
is sparse, and the farms large. Subtropical and monsoon countries, 
especially the Mediterranean lands and northern India, produce a good 



deal, but their production is not a sixth as great as that of the cjrlonic 
regions. In equatorial regions the warm moist climate forbids the 
growth of wheat. Exen in the northern cjclonic regions large areas 
produce only a little because they are too cool or moist in summer or 
else too dry or snoxvy in xsTutcr. Wheat xx'ants a region xvith cool, 
but not cold, winters, fairly cool summers, and plenty of moisture in the 
fail and spring, but not loo much in summer. It is naturally a product 
of subtropical regions, xxhere its bearded wild ancestor is still known. 
Ncxertheless through the ingenuity of man it has noiv become mainly 
a product of the regions of cyclonic storms. Contrast its distribution 
xvith that of rice, A390, xxhich is a typical product of tropical and 
especially monsoon regions. Bear in mind, however, that the greatest 
production of xvheat, corn, or almost any other crop does not necessarily 
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most densely populated parts of the world, it is also the greatest center 
of wheat production. Surprising as it may seem, Europe as a whole 
produces just about as much wheat as all the rest of the uorld put 
together. This is not because of the area deioted to the crop, but 
because in the countries near the North Sea the yield per acre is extraor- 
dinarily high, as appears in A4>f. The c>clonic area of the United 
States and Canada comes second, and the semi-cj clonic area of central 
Argentina holds high rank, both in total production and jield per acre. 
It should be noted, however, that in the regions that raise much wheat 
to be shipped to a distance the yield per acre is small, the population 
is sparse, and the farms large. Subtropical and monsoon countries, 
especially the Mediterranean lands and northern India, produce a good 
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deal, but their production is not a sixth as great as that of the c>clonic 
regions. In equatorial repons the warm moist climate forbids the 
growth of wheat. Even in the northern e}clonic regions large areas 
produce only a luile because they arc loo cool or moist in summer or 
else too dry or snow^ m winter. Wheat wants a repon wnh cool, 
but not cold, winters, fairly cool summers, and plentv’ of moisture in the 
fall and spring, but not too much in summer. It is naturall) a product 
of subtropical regions, where its bearded wild ancestor is still knovvjL 
Nevcrlbelcss through the ingenuity of nun it has now become mainly 
a product of the repons of c^cfom'c storms. Contrast its cisfri6utioa 
wnh that of rice, A390, which is a Ijpical product of tropical anj 
especially monsoon regions. Bear in mind, however, that the grcait,. 
production of wheat, corn, or almost any other crop docs not nccessar;; 
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or even usually occur svhere the crop yields the largest return per acre. 
If that ssere so Maine and Denmark ssould be vast wheal fields. But 
potatoes pay better m Maine, and dairy products in Denmark. 

Potatoes Potatoes, A455, arc a cyclonic crop even more strikingly 
than wheat. Practically none arc raised outside the cyclonic regions. 
From A433 one miglit almost think that Western Europe is one great 
potato patch. We think that we raise many potatoes, but Europe 
raises 90 per cent of the world crop. In Northern Europe this crop 
occupies much the same preeminent position as rice in the Orient and 
corn in the Corn Belt of the United Stales In Germany, for example, 
15 per cent of the cultivated land devoted to crops oihcr than hay is 
given to potatoes W’c speak of Inih potatoes because the damp cool 



climate causes them to be the chief food m Ireland. The Irish crop, 
however, is a small matter compared with that of Germany, which is 
four times as large as that of the whole United States. This explains 
how it happened that m the first World War the saving of the waste 
caused by peeling raw potatoes was an important means of enabling the 
Germans to get food enough when their outside supplies were cut olt. 
It is strange that the potato which originated in the tropical highlands 
of<\merica should now be raised chiefly in the cyclonic regions of Europe. 

Corn. The map of corn, A456, shows an interesting contrast to 
that of potatoes. Both crops grow most abundantly in the United States 
and Europe, but not in the same places Corn on the whole grows 
somewhat equatorward of potatoes. It needs warm, sunny weather with 
abundant showers, although very hot days are one of its greatest enemies. 
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In the United Slates these conditions occur in the cj'clonic belt from 
lotva, Illinois, and Ohio eastward. So far as climate jJone is concerned 
Connecticut is probably the best region in the world. Although com 
is a more or less accidental crop among the farmen there, the yield per 
acre (46 bushels as thea\cragefor20 j«rs) is higher than anj-whereehe 
except under special circumstances. Nes-crthclcss tobacco, fresh sege- 
tables, milk, eggs, and fruit pay these eastern farmers so much better 
than corn that for the most part they lease the raising of corn to the 
Corn Belt from Ohio to eastern Nebraska. In Europe the corn region lies 
similarly on the southern flank of the storm belt, %o that it falls in Italy, 
Hungary’, and Rumania. In South America, again, the mam corn area 
in Argentina lies in a simibr position, which means that it is located 



on the cc}U3[orw3rd giargin of the storm belt. Corn liknrisc grows out- 
side of the cyclonic belt in places such as Mexico, and also in Eg)pt and 
India where it is irrigated. Almost three fourths of the world's crop, 
howeser, grows in the United States, while the produaion m other 
American countries, especially Mexico and Argentina, ct^uals that of the 
rest of the world. Corn, quite unlike the potato, is «dl cultivated chiefly 
in the New World where it originated. Nevertheless, although corn 
originated in tropical regions and was mainly cultivated there for many 
centuries, the superior energy of the pct^le of the C) clonic belt has now 
caused it to Ivc chiefly a crop of cyclonic areas. Corn, potatoes, and 
wheal all illustrate the striking fact that tf a plant is unusually good for 
fiKxl the people of cyclonic repons take it in hand and both improve 
It and produce new varieties which wiB grow where these people want 
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them. Thus the best \aricncs and the brgest jicld per acre are com- 
mcmly found near the coUward limit. Thu u true of all sorts of fruits 
and scgetalilcs .is «<.ll is of cereals and root crops (A'154 and Af>3). It 
IS one grcii reason tshy so large a number of the world's chief food 
trops grow in cyclonic regtom. If also docs much to account for the fact 
that the i.\..lonic regions raise far more than their fair share of the 
world's food Not only do they feed their own dense manitfanurlng 
populitioii but aciuatl) export much food to the tropics. 

0a/> /v)£ aniJ Barley. These cereals, lihe wheat, were apparently 
doinc'.iicjied in Syria or Egypt. When this happened the climate was 
presumably moisier thin now. Kcserthclcss, it is surprising that both rye 
and oats should now be prcetnmcmly crops of cyclonic regions much 
uKikr ind moiiter thin those of their origin. OjISt A457, grow in much 
the same culouic re(:ioTis as potatoes, but arc more widely distributed. 
Tiles ire cmi.illv good for men and horses (A'167), but are so bulky 
ihu transportation is more expcnsisc than for most cereals. Hence 
they are largely consumed close to where they grow' and arc used for 
horses more than for men. Rye grows m much the same places as 
j-iotatoes and oats that is, farther north than wheat, hut within the 
limits of the cyLlotiic regions. About 96 per cent of the world’s entire 
crop IS fused in I.uropc, especially Belgium, Germany, and central 
Russia It occupies the poorest sods of cyclonic regions as well as the 
poorest climates, and is eaten by the poorest people. Barley grows in 
essentially the same places as wheat, but bas a shorter growing season 
and can endure greater aridity and lower temperature. Hence barley 
increases m relatise importance on the edges of the wheat regions, such 
as North Africa and Turkey, svherc the climate is dry, and in Great 
Britain and Sandinasia, where the climate is cool. 

Swine Swine, A45'), illustrate the way in which the people of the 
cyclonic areas take animals, as well as plants, frdht other parts of the 
world and make them much more useful than in their natne homes. 
Wild swine of one kind or another are found in most parts of Europe, 
Asia, and Africa, while their near relatives, the peccaries, occur from 
New Mexico southward to Patagonia. The wild pigs find it easiest 
to get a living m the warmer regions, and domestic pigs can be kept 
in such regions with the minimum amount of work. Yet today the 
central United States, svherc sbere base been no svild pigs for nalhons 
of years, has more swmc in proportion to the population than any 
country except Denmark. Other cyclonic countries such as Germany, 
Hungary, and Argentina also have a rehlivcly large number. Tropical 
or Oriental countries that have many pigs, for example Venezuela, 
Colombia, and China, generally have few other domestic animals, and 
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can keep pigs wth htt!e trouble. In Mohammedan countries, on the 
contrary', the use of swine for food is forbidden by religion, and hence, 
as the map shows, the famdbr pigsty is absent in those lands. 



Americans often suppose that swuic arc usually fattened on corn. This 
IS true m America, as may be seen from A459 and A460. In the more 
progressive countries of Europe, however, the pigs are fed on barley, po- 
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tatoes, skimmed milk, and root crops, while ia Serbia they are often turned 
out in the oak forests to fatten on acorns. In Germany about 600 million 
bushels of potatoes, or one and a half times the ordinary crop of the 
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Unittd States, are fed to the pigs each >ear. Just as the American farrners 
of the cyclonic belt raise millions of bushels of corn in order that they 
may liave plenty of pork, ham, and bacon to eat and to sell, so the Germans 
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raise pouuies, sshile the Danes raise barley, or use the skimmed milk of 
their cattle after the cream has been taken of! for butter. 

Cattle as an Illustration of Cyclonic Supremacy 

The distribution of cattle, A3S8, affords still another interesting illus- 
tration of how differently people utilize their resources. The map shows 
four chief cattle areas two arc the great cyclonic areas of the United 
States and Western Europe which stand out so prominently in many other 
lines; a third is on the ccjuatorial border of the southern cyclonic region 
m the American countries of Uruguay and Argentina; and the fourth is 
in tropical Ja-va and India. 

^/\Vby the Cattle of India Yield so Small a Return. Let us begin with 
India and sec how little the people ecert ihcmsehcs m cattle farming 
and how little they get from it. Although India has an enormous num- 
ber of cattle, a dozen other countries have relatively more in proporupn 
to the population. The Indian catde arc used almost entirely for plowing 
or for drawing carts. Few are used for food. It is supposed that long 
ago cattle were so scarce in India that there was great difficulty in getting 
enough for plowing. Hence it was not considered right to kill them. 
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This presumably led to a strict religious prohibition which no Hindu 
dare break even in the direst need. Only hlohammecJans kill and cat 
them. Hence most of the cattle live on and on, and die of old age. When 
they die a large percentage of those m India arc too old to be of much 
value except for their hides. Most of the cows arc not even used for milk, 
and most of those that are milked are “teacup” cows, as we have seen. 
This IS partly because the grass is poor, being tall and coarse when green, 
for it grows very rankly in the w'arm, wet rainy season. After only two 
or three months of being green, this huge grass dries up and is very harsh 
and hard to cat during the long dry season. In addition to this, it has 
been found that even in better climates the yield of milk per cow and the 
amount of butterfat in the milk arc much higher in cool weather near 
freezing than in hot weather like that of India. Moreover, the people of 
India have such slight mitiame and energy that they make little effort 
to see that the animals are better fed or (hat the breeds are improved. 
Even when the cattle of India die, many of the hides are not used. Thus 
the Indian cattle yield only a slight return, but this is as much as is war> 
ranted by the slight care given them. 

•^Why thf Cattle of South America Yield a Moderate Return. The 
cattle of southern Brazil, Uruguay, and especially northern Argentina are 
of greater use than those of India. To a certain extent they are emploj’ed 
as draft animals, although horses also do this work, but the main use is 
for food and hides. As soon as they arc large enough they are slaughtered 
for export. Rarely are they used for milk. This is partly because, al- 
though their natural food is better than m India, so that they would give 
more milk if properly cared for, the pampas grass is not so good as that of 
cooler regions. Still more important is the fact that until rccendy the 
people have believed that it docs not pay to care for milch cows, although 
this is only half true. On many a cattle ranch where hundreds of cows 
might be milked, high prices are paid for condensed milk brought from 
the United States. In the more cyclonic parts of Argentina, however, con- 
ditions are be^nning to be like those in the United States, and butter and 
casein are exported. 

,yAVhy the Cattle of Cyclonic Regiont Yield a Large Return. In the 
cyclonic regions of Western Europe and the United Sutes cattle arc far 
more useful than in any other climauc zone. In the United States they 
do not do much plowing or hauling to be sure, since they arc loo slow 
for that. Yet iti the Ozark plateau and even at rare intervals in northern 
New York or New England yokes of oxen can still be seen at work 
Canada uses many. In Europe, however, even in countries such as 
France, oxen and even cows in many sections are still the main aninujj 
for farm work. As a source of food, cattle arc vastly more important in 
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the cyclonic regions than elsewhere, for they furnish protein, which the 
prosperous people of the cyclonic region can affortl to cat. Vast numhers 
are kept as milch cows, and arc tended so carefully that farmers arc some- 
times accused of giving bdicr care to their cows than to ihcir children. 
Such care is well rewarded b> abundant supplies of milk, cream, butter, 
and cheese Some of the animals that arc not needed for milk arc killed 
as caUes, but more arc allo'sed to grow up. None of those raised prima- 
rily for food, howeser, arc allosxed to grow' old. All arc fattened and 
killed while their meat is still tender. Not only arc the hides of such ani- 
mals used, as in parts of India, or the hides, hair, and meat as in South 
America, hut even the bones, horns, blood, and internal organs are all 
used for food, fertilizer, glue, and other products. Such great effort in 
taking care of the cattle for milk, manure, meat, fertilizer, and other pur- 
poses, and evfiecially m improving the breeds, is due to the energy of the 
people of cyclonic regions, but these regions also have other advantages. 
The cattle raiser m Wisconsin and Holland, for CNampIc, is favored "Rh 
the finest kind of grass, the kind of climate that leads to the production 
of the most abundant and richest milk, and with gre.nt markets close at 
hand Thus in cattle raising, as m many other respects, the cyclonic 
regions are blessed with conditions that ate favorable for plants and 
animals as well as for man. 

How the Cyclonic Regions Compare with the Rest of the World in 
Producing Raw' Materials 

In the table of world products, the chief raw materials, as distinguished 
from foodstuffs and fuels, are as follows* (1) iron; (2) copiicr; (3) lead; 
(4) zinc; (5) gold; (6) silver; (7) tin; (8) stone; and (y) cotton; (10) 
wool; (U) silk; (12) ftax-fil»er; (15) flaxseed; (14) wood; (15) rubber; 
(16) hides. Tlicse matcnals fall into two great classes; (o) eight mineral 
products the occurrence of which has nothing to do with the present cli- 
mate, and which are as likely to occur m one zone as another; {b) eight 
plant or animal products which can be raised only in certain regions 
determined by climate. Let us sec where each class comes from and 
where it is used. 

Where the Metals Are Mine J and Used. Among the seven most valu- 
able metals, six, namely, iron, copper, gold, lead, silver, and zme, arc 
so widely distributed that each climatic zone probably has an abundant 
supply stored away among its mountains. Yet look at A308, A312, A314, 
and B3I4, and sec where the world's supply comes from. All, except gold 
and silver, arc produced overwhelmingly m cyclonic regions. Iron, the 
ores of which arc very widely distributed, is the one produced most 
exclusively m cyclonic regions. Tm alone among the seven most valuable 



HOW CYCLONIC REGIONS COMPARE WTH REST OF WORLD 465 



CkKcgo V*ir:trttn ffttt, Ceod^t S 


A'-'World Mip o( cli« Distnbuiioa of Cotton klaoufiCTuna^ £acb dot indictirt tbe o»e 
of 1 pot cot of ib< world t oottoB crop irt mioufocturuis Crottn indicite ntisor wnounn 



4r>4 MAVS WORK IN RFGIONS Of CT’CLoSIC STORMS 

best on the southern Ijonters of tlic great coniferot/s forcstJ and in sat- 
icrcd areas on moiimains. or m special soils fanlier south. Hence they 
.ue largely a qclonic product North of the cyclonic regions the comfer- 
cius forest is rehtnely mmicd and is saluaWc chiefly for pulpnood for 
piper (A%5). 

Wool and hides both come from animals sshich naturally .!i\c in the 
grasslands of the prairies, steppes, and sasanms, and hence arc ad.tptcd to 
mam climatic regions. Ruhher is the only genuinely tropic.al article of 
our SIX, while silk, like cotton, Mongs naturally to monsoon and sub- 
tropical climates. Thus no one of the sic most useful non-mlneral rj>v 
materials is pnm.irily a product of cyclonic regions, hut ssoosl. wool, and 
hides can he produced there as ssell as anywhere. As a matter of fact, 
huweser, they are produced in those regions far in excess of all other re- 
gions Wool and hides ncicssanly come front pitccs where sheep and 
c.mlc arc numcnuis (.\42i and Al^s), hut the production in proportion 
to the number of animals is far greater in cyclonic than non-cyclonic 
regions. This is partly because of Utter breeds, and partly because the 
animals arc killed younger. We think of silk as a product of warm 
regions, but the bulk of the world's silk supply comes from a cyclonic 
region, Japan The people of these cvJonic regions h.ase taken silkworms, 
just IS others h.ive taken cattle and sheep, and base developed types that 
thrive in climates somewhat cooler or moister than those where the ani- 
mals originally lived. 

Rubber and cotton illustrate the dominance of the cyclonic regions 
quite as forcibly as do any other products. RubUr docs this in the same 
way as tin, for, although n is a purely tropical product, practically all is 
exported to a few cyclonic countries and there manufacturctl. The 
United States consumes nearly two thirds of the world’s rubber. Cotton 
illustrates the miller in much the same way. I54f.5 shows that the world’s 
cotton crop is limited to fairly warm regions, but the warmest cyclonic 
region, dial is, the southern United States, far excels all other regions. 
Moreover, as appears m A465, a large pari of the cotton crop is carried 
to the cooler cyclonic regions to be manufactured. 

W/iy Crop/ Improve as They Are Moved toirarj Cyclonic Rep'ons. 
Cotton shows the effect of cyclonic regions in still another way, which 
w-c have already discussed bncfljr. The boK weevil and other pests become 
less harmful as vve go towxird cooler regions: the crop is better cultivated; 
more care is taken in selecting the seed; and the climatic handicaps of 
drought, unusual heat, and so forth, decrease. Hence the average yieltl 
of the crop per acre in the United States displays a general tendency to 
inCKJse toward the north (A4fi6). Near the northern limit m southern 
Missouri and Virginia the yield per acre is about twice as great as in 
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density of the population also has an effect on the distribution of both 
horses and railways, but how important is this^ Compare A467 and the 
railroad maps with A144, showing the distribution of population. China, 
Java, and India are among the blackest areas on the population map, yet 
there i» only 1 mile of railway for every 30 square miles of territory in 
Java, 50 in India, and 270 in China, while there is a mile of railway for 
every 11 square miles m the United States, 8 in France, 6 in Holland, and 
5 in Great Britain. Moreover, both Java and India would probably have 
a railway net less dense than that of China if they had not received rail- 
way systems from their Dutch and English rulers. Thus it appears that, 
though relief, vegetation, and density of population all have some effect 
on the development of means of transportation, a still greater cflett is 



due to the cyclonic climate. In cyclonic regions the people have plenty 
of work for horses and plenty of freight for railways, and they also have 
the ability and energy to improve the breeds of horses and to invent 
and build railways. 

If vve had space in this book for maps showing the world distribution 
of good roads, automobiles, trolley lines or airplanes, they would all show 
the same preeminence of the cyclonic regions. How true this is for auto- 
mobiles IS shown in A363. 

Where the World’s Manufacturing Is Done 

The Tart Played by Sourcet of Power. If a country is to be prominent 
in manufacturing, it needs (1) troa for equipment, and (2) sources of 
power; but much the most important requisite is (3) inventive, energetic 
people to establish the factories and run the machinery. We have already 
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Ablnma and I-ouunna. In a state of natute the cotton plant, Iihc many 
others, presumably grosss best in about the middle of its range. TIic best 
pine trees, for exampk. grow neither in the far north nor the far south; 
the holly IS a hiile hush m New rnglanil, it liecomes a great tree in the 
southern states whtre « ihrisesbest; still farther south it again diminishes 
m 'Igor. &i tiio v.ith thousands «if other wild plants, both great and 
small. Yit imofig cuitiutcd plints elcrned originally {rent svarmer 
climes, not t nh cotton, but also corn, wheat, potatoes, oranges, grapefruit, 
uid others grow best near their northern limit. In other words, when 
lilt St (.rops are graduaJh nur^til toward the frgir>nj where man is most 
ctim|x.tfnt, tlitir producti'in and t]u.ali:y improsc tsccausc of the care 
given them and the seSciiion c>f new' s.inciics, although naturally they 
might not thrive in ihcir new homes. It should he noted, however, that 



cold winters tend to cause the yield of most crops to decline. Long 
summers ihai arc not too liot and mild winters are best for many crops, 
including corn and wheat. 


The Supremacy of the Cyclonic Regions in Trarisportation 

AAQ and the railroad mips on pages SCo to 571 illustrate the concentra- 
tion of horses and of railways in the cyclonic regions. How far is this 
due to other factors than climate? Tbios, espcchlly grasslands, certainly 
have an eflcct on the distribution of horses, for there are more horses in 
the grassy plains of the central United States, eastern Argentina, and 
southwestern Russia than in the neij^iboring rugged regions. But in the 
grassy plains of the non<jclonic regions of the Orinoco, and ihc Sudan, 
there arc pracucaliy none. So, too, railroads are numerous iliroughout 
the phiins of cyclonic regions but are absent tn the still greater plains of 
ihc Ama/an Basin, northern Canada, nortliern Siberia, and Arabia. The 
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seen that, though iron ore is found in practically all parts of the tvorld, it 
is ettcnsively mined and smelted only in cychaic regions. Coal follott's 
the same rule. Although coal is less abundant in tropical countries than 
elsewhere, it is found to some extent in all the climatic zones. Some of the 
finest deposits arc in China and Indo-China. Yet almost all the imnmg is 
done in the cyclonic regions, as is clearly evident from A322. What hide 
<»a! mining is carried on elsewhere, as in Spitzbergen, is often done in 
order to bring more coal to the cyclonic regions. As a rule, however, the 
amount of coal mining outside of cyclonic regions is so small that coal is 
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carried in large quantities from the United States, and especially England, 
to itmote pans of ihe eatvh svkK as China, even when those tegions have 
supplies of their own which arc not yet developed. 

A similar situation pretails in respect to petroleum and water, the 
two other mam sources of mechanical power. A330 shows that, although 
the United States Ts by far the greatest producer of petroleum, that fuel 
IS by no means so highly concentrated in the cyclonic regions as is ecaL 
Euro{<, in faa, has very liiilc except in the southeast in Rumania and 
Russia. On the other hand, a constantly increasing supply is being found 
in South America and Ada. Thtis it appears that the supplies in the 
United States have yielded Urge returns hitherto not so much because 
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The only other places where the shading again becomes noticeable are a 
few smaller cj’clonic areas such as Japan, southeastern Amaslta, and cen- 
tral Argentina. 

Why Cyclonic Countries Are the World’s Chjef Markets 

Strange as it may seem, manu&cturing countries buy from one another 
far more than from other climatrc regions, and their sales are made in 
the same regions. England, for example, docs ten or tsvelve times as 
much business with the United States as with three or four times as many 
people in China. Even with the 330 nuHioa people of its own chief colony 
in India it does only about as much bunness as s\ith the 40 milhon p«)ple 
of France. The purchases and sales of the United States xo foreign coun- 
tries are showm m A472 and A473. If the trade of the Umted States swth 
the 300 million people in the leading nations of cyclomc regions were cut 
off, tsvo thirds of our commerce vsould be gone m spite of the fact that 
there would still be a billion and a half people wih whom to trade. If it 
K"cre not foe our proteccue tariff our tendency to trade nuh the other 
progressive regions would be still more prominent. This is because the 
tariff shuts out foreign manubetured goods much more than tropical 
raw materials and foodstuffs, which do not compete \nth our own 
products. 

Business men continually urge the expansion of our trade nith China, 
Russia, and especially Laun America. They are right in a iN'ay, for those 
countries, pamcularly the ones that are tropical, produce many useful 
products which our own country cannot furnish. It is more important for 
us as a nation to be able to purchase tropical rubber, quinme, coffee, and 
tin, which we cannot possibly produce in our own country, than to be able 
to buy European cloth, machinery, or dyes, which are not very different 
from our own, and which we might nuke ourselves, although at a higher 
cost. Yet in spite of this it u far nrare difficult to add a bilL'on dollars 
to our trade with tropical America than to add the same sum to our trade 
with cyclonic Europe. The season is largely the difference in energy. 
The tropical people do not exert themselves to produce goods that we 
want, nor do they earn enough to be able to buy brge quanuties of the 
goods that we male, no matter hoivamaeti^e such goods may be. Hence 
most of the world’s trade, as wxU as most of its other activity, centers in 
the cyclonic regions. 

How the Cyclonic Regions Lead the World 

The people of the cyclonic regions rank, so far above those of other 
parts of the world that they are the natural leaders. We have seen that 
they e.xcel the rest of the world in the number, quality, and productivity 
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of their abundance or ease of development as because the people were 
alert and advanced enough to utilize them. 

Waterpower illustrates this same principle even more forcibly tha 
coal or petroleum \4(>'v shows ilut most of the world s developed vvatci 
power IS m the United States and Western Europe. A4'7). on the othe 
hand, indicates ihii the {X-icntial power, that is, the power that might 
be developed, is tnainlj in Africa and Asia. Nesv England, where vs'atc 
power 15 often snd to have been the cause of the early development ol 
manufacturing is not nearly so well supplied with waterpower as many 
other regions, such as Labrador and Finland, where manufacturing hat 
not >et developed very far. 

T/te Part by People. The true relation between manufactur- 

ing and sources of power mav be summarized as follows: Before any 
sort of mechanical piwer was used, the art of manufacturing had reached 
its greatest development m the same regions where it is novv most active, 
if we allow for the fact that areas like our Great Lakes district were not 
then inhabited by civilized people. Machinery was invented in the manu* 
factoring regions because the people there were progressive and active. 
As soon as that happened these svme rjualities caused the people to hunt 
for sources of power In England wood was first used, but soon gave 
place to coal In New England waterpower was easily available and hence 
was widely utilized, whereas coal could not be brought cheaply enough 
till long afterward. Neither coal nor waterpower had anyihing to do 
With starting the use of machinery, but they increased its use enormously 
after it was once begun. The cyclonic regions, by mere accident, happen 
to have the best supplies of coal in the world. In the hands of energetic 
and progressive people this has greatly helped them to develop factories. 
They do not have any such outstanding position m respect to petroleum 
and sull less as to waterpower. Nevertheless, they are as supreme in the 
use of these, as in the use of coal. Hence it appears that the quality of the 
people is much more important than the quality of their resources. 

The energy and skill of the people, as we have seen, arise partly from 
a good biological inheritance, partly from the historic sequence of events 
which gave Europe the world's highest culture, and partly from the stimu- 
laung effect of the variable cyclonic climate. 

With this in mind turn to A452, Stowing the percentage of the inhabi- 
tants who depend directly upon manufacturing in various regions. The 
darker the shading the greater the percentage. Notice that there are two 
prominent dark areas, one in the eastern United States, and the other in 
DOfthvvestern Europe. Each is in the heart of one of the world’s two main 
cyclonic regions. Beyond their limits the amount of manufacturing rap- 
idly diminishes, so that large parts of the map axe only lightly shaded. 
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KECFNT Asscal Deatobates tS ECBOrE 


0 !il Austria 14 

Brigium 13 

Bulgaria 17 

DeamarL 11 

England J 3 

Finland 13 


France • ll> 

Germanj’ . . . 1 1 

Hungary . •• 1 $ 

trriand I4 

Italy »5 

Netherlands . . lo 


Nor*-ay 11 

Rumania 33 

Russia 30 

Spam 17 

S»-edeo .... 13 

Snttzerland 13 


tina, Clillc, Uninn of South Africa, Nw Zealand. For each of the countries thus 
thmen draw maps lihe A472 and A473 Wntc an account of the more notable 
resemblances and differences amon£ the four maps and of the geographical eondi 
tions uhich gne rise to them. 

4. For each of the norld's chief produas, at gi\en in the table on page 447, 
write a list of two to fue countnes where the product in question 1$ produced 
in especially large quantities in proportion to the population. Use ciximiercul maps 
in geographies or atlases. On an outline map of the world print the name of the 
praduet in each the countnes where it is CTwailr imponant Count the number 
of names in each country, and arrange the countnes of the world in order according 
to the n«nd'<T of rurnes Dttewts the fisc eountnes that tUnd highest on ftxir 
list, and give the geographical reasons for their posiuon In the same way discuss 
the/l»enx;»tnes that stand lowest. 
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of their crop? and domestic animals. They produce most of the metals, 
nr else exploit them elsewhere and bring them home to use. They are simi- 
larlv active in exploiting fuels and waterpower, thus helping to make 
themselves overwhelmingly predominant m manufacturing and com- 
merce Yet their greatest products arc ideas and the institutions to 
which these give rise The fundamental gift of the cyclonic regions is 
mental activity For instance, the form of democratic government which 
was thought out in France and England, but which was first fully tried 
in the United States, is the form which most countries everywhere arc 
gradually trying to adopt, in spite of the recent, but presumably tempo 
ury, growth of dictatorships. The constitutions of all the South Ameri- 
can countries are directly rnodelcd on that of the United States, and those 
of other countries have been influenced by it. Again the inventions of 
cvciomc regions, especially the United States and England, have led the 
way to the use of machinery, wherever the steam engine, telegraph, and 
such devices as the sewing machine have gone. So, too, scientific writ- 
ings and literature composed m English, French, and German are trans- 
lated into other languages and serve tor instruction and models in every 
part of the world. In the same way the people of Asia look to Japan as 
the leader who is showing them how to put themselves on an equality 
with the countries inhabited by the white race. In art, music, philosophy, 
and other higher elements of civilization the energy of the cyclonic re- 
gions likewise makes them the leaders of the world. 

QUESTIONS. EXERCISES. AND PROBLEMS 

1 A. The Abstract of the Umted States Census gives a table of illiteracy among 
native whites On an outline map of the United States insert the figures there given 
and draw smoothly curved lines, or jsopleths. at intervals of o 5, i, 2. etc. Shade the 
map so that the best areas will be dark and the worst light. What kind of relation 
do you detect between your map and A65, A460, A565, A and B352, A and B353? 
Explain 

B Draw a similar map of illiteracy among colored people, but cliange the per- 
centages at which the isopleths arc drawn How far docs this resemble the map of 
illiteracy among native whites? Why? 

2. The table on page 475 shows the average annual deathrate in Europe. From 
the figures make a map in the same way as in the preceding exercise, drawing your 
lines at deathrates of ri, 14, 16, 18, and 20 Compare your map with A60, A64, 
Aro;, A144. A322. A353, AaSj. A455, A472. A473, and A568 Explain whatever rela- 
tionships you detect, and state your conclusions as to the connecuon between health 
and each of the other conditions illustrated in tbpc maps and in those mentioned in 
exercise i. 

3 Take one country from each of the groups menuoned below, and in the 

Statetman's Yearbook. iheU S CoromwreYeorJoo^. or the encyclopedu, find figures 

for Its foreign trade- {a) Britain, France Germany, Holland, (i) Rumania, Russia, 
Bulgaria, Egypt; (r) Thailand (Ssam), Ecuador, Peru, Belgian Congo; (d) Afgen- 
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any mining counir)’ one can find towns such as Virginia City in Nevada, 
or Cobar In Australia, that once were prosperous but now have fallen to 
ruins because the earth has been pillaged of its mineral deposits. Practi- 
cally all the changes wrought by man in mineral deposits arc for the 
worse. When the earth has once been /t^bed of jts metals, fuels, and 
rare earths, they cannot be replaced. 

Climate, the last great feature of physical environment, is far more 
variable than any of the others, A rainy day spoils a baseball game or an 
automobile trip. A snowstorm ties up trafiic and may cause many a 
small child to cry for milk. A cool, wet summer may cause an Adiron- 
dack resort to be almost deserted, and thus bankrupt the hotel keepers, 
cause the guides to go elsewhere for a bvmg, and make the railroads and 
the boats on the lakes run at a loss. A drought of a few months may 
cause famines like those of India. 

Often the climate grow s wxttcr, colder, drier, or warmer, for a few years 
and then more or less promptly returns to the onginal condition. Such 
irregular climatic cycles vary from those of about 3 years, through those 
of about U, 33, and 100, up to the great cycles known as glacial periods. 
Trees, foxes, grouse, and salmon are some of the many forms of life 
which show a cycle of about 10 years. At one stage of the cycles the big 
sequoia trees of California, for example, grow rapidly; at the opposite 
stage slowly. During the stages when animals are abundant, hunters and 
fishermen often think themselves very skillful because they procure much 
pmc and many fish. At the opposite stage they suppose that the presence 
of too many other hunters and fishermen has spoiled the sport. They 
do not realize that epidemic diseases often sweep oft the animals by the 
million. In one way or another all these cycles, as well as those of the 
crops, seem to be connected with the weather. Thus, climate is the one 
great physical condition which by its very ruture varies in such a way as 
to exert a tremendous influence upon man. The other five — the earth 
as a globe, land forms water bodies, soil, and minerals — arc relau'vcly 
constant except when long periods arc considered. 

The plants and animals upon which man depends so largely arc sub- 
ject to quite as many variations as the climate. These often take the 
form of migrations, blights, and diseases. Let us begin with some of the 
variations in plants and animals and then pass to those more directly 
connected with man. 

Examples of Geographic Variables 

Insect Misrations. The migrationt of insects illustrate the elTcct of 
geographic variables. Tlie movements ot the locust, for example, depend 
largely upon climate. In years when the eggs hatch in large oumbers 
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MAN’S CHANGING SURROUNDINGS 

Geographic Constants and Variables 

Among the physical features of man's surroundings three, namely, the 
earth as a globe, land forms, and water bodies, may be regarded as con- 
stants The location of a place m relation to the poles and the equator, 
or in relation to the lands and the oceans, never changes, or at least 
changes so slowly that man is not conscious of it. Land forms are almost 
equally constant Although the mountains may be worn down a little by 
erosion in the course of hundreds of thousands of years, or raised a little 
higher by earth movements, they have not changed appreciably during 
the period cosered by human history. With water bodies, the third ele- 
ment, the changes are equally unimportant except where variations of 
climate cause a desert lake, for instance, to dwindle m size, or a river like 
the Hwang Ho to become China’s sorrow, or where man himself has 
built reservoirs, enlarged harbors, and reclaimed land from swamps or 
from the sea, as m Holland. 

Sods and minerals, the next great features of man’s physical surround- 
ings, are more variable than the first three. Their changes are of two 
kinds, extremely slow ones doe to nature, or rapid ones due to man. 
Slow changes consist of the weathering and aging of soil, the accumula- 
tion of humus, and the formation of new mineral deposits by igneous 
agencies or by water that percolates through the rocks. These changes, 
however, are almost as slow as the changes m relief, and hence play little 
part in human affairs. The changes caused by man are so rapid that they 
profoundly influence his destiny. By culuvating the soil he robs it of its 
wealth. In China thousands of square miles have lost their valuable 
cover of sod because this has been washed away after the cutting down 
of the forests. In some long-cultivated counenes, such as Greece, the sod 
has suffered much from constant cultivation without the addiuon of 
proper fertilizers. In Italy, and other countnes, such exhaustion of the 
soil probably helped to cause the fall of tic Roman Empire. In Palestine 
one often sees great areas where slopes that were once wooded and cov- 
ered with Seep soil arc now largely "bare and rocky. Nevertheless, in 
large areas the soil is being steadily improved, as happens in modern 
market gardens. Mineral deposits are likewise exhausted by man. In 

m 
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vast swarms of the insects infest states such as Kansas Having eaten 
esery green thing where they were hatched, they migrate across the coun- 
try by the million, leaving behind them a desert peopled by poverty- 
stricken and discouraged farmers. It is estimated that insects damage the 
cotton crop of the United Slates to the extent of $100,000,000 annually. 
Nearly half of this is due to a small gray beetle called the boll weevil. 
Since, about 1891 the weevil has been slowly spreading from Mexico into 
the United States. (See A478.) It Stings the flower buds in order to lay 
Its eggs at the base of the young bolls or pods. Thu rums the cotton. 
To gtt. rid of the weevil the American farmers have tried many methods 
such as killing the weeds on which the insect lives during pan of the 
year, introducing new and resistant varieties of cotton, such as that of 



Gviatctnala, and poisoning the insects with calcium arsenate. Neverthe- 
less, the boll weevil still persists, and has greatly reduced the area devoted 
to cotton in sections such 3* the Black Belt of Alabama. There cattle 
arc often taued on iicb black soil that once was devoted to cotton, but 
exhaustion of the soil has also played an important part in this. 

Hou/ the Phylloxera Riittif the Grapes. The phylloxera, a kind of 
plant louse which tuiru grapevines, has done even more damage than the 
boll weevil. Its original home is the Umted States, but there the vines 
have become immune to iis attacks. About 1860, the phylloxera vvas 
accidentally introduced into Europe through the importauon of Ameri- 
can vines. It spread at once and did enormous damage. For instance, in 
1865 7 the little commune of Graveson near Bordeaux in France obtained 
its ready money for taxes, clothing and incidental expenses by producing 
220,000 gallons of wine each year. In 1868 the phylloxera reached this 
section, and by 1873 the production of wine had fallen to 1,100 gallons. 
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By 1888 tKe total loss to France as a whole is estimated at 2 billion dollars 
In some places the consequent poverty of the farmers led to violent 
polmcal agitation, for people often have the strange idea that troubles 
due to geographical conditions can be remedied by changes m the laws 
When once the phylloxera is introduced the only remedy is to root up all 
the vmes and start mth new ones raised from American stock. 

Scales, Moths, and Other Pests. Many other insects, and also certain 
fungi, do similar damage. The San Jose scale, for instance, has almost 
ruined many orange groves. In the northeastern United States the gypsy, 
brown-tail, and other moths from Europe have greatly mjured the trees. 
Massachusetts has spent millions of dolbrs in a single year to gee rid of 
these pests and to ehminaie insects that infest apples, peaches, and pears. 
The cornborer and the Japanese beetle are other highly undesirable re- 
cent immigrants. The only real remedy for many of these pests seems 
to be the introduction of parasitic contagious diseases which spread from 
insect to insect, or worm to worm. When the weather is warm and moist 
such diseases kill the insects by the million. Most of the insect pests 
themselves, as well as their parasites, thrive best in warm damp weather. 
This is one of the imporunc reasons why agriculture is difficult and the 
yield of crops per acre is small m warm regions. It has much to do with 
the fact that practically all crops do best near their coldward margin. 
When warm, moist weather makes the insects breed rapidly, their num- 
bers become so great that parasiuc infections spread among them with 
extreme rapidity. Sometimes the insects almost disappear for a few years, 
as IS known to everyone who has watched ihc lent caterpillar m wild 
cherry and apple trees. A late, cold spring which causes the eggs to hatch 
at the wrong time in relation to the leaves on which the Insects feed has 
a similar effect. 

Plant Migrations. The migrations of plants may be as harmful as 
those of animals. Soroetimes a plant spreads because man changes the 
environment by destroying competing plants, providing great expanses 
of soil free from plants, or turning forest land into grassland or cropland. 
Sometimes man purposely 'or accidentally carries plants or their seeds 
from one area to another, just as he carries insects and their eggs. 

The daisy, for instance, was introduced into America from Europe 
and then spread over millions of acres. It diminishes the hay crop by 
hundreds of thousands of tons, for it crowds out good grass, exhausts the 
soil, and is itself not eaten by any domestic animal. The Scotch thistle 
docs similar harm. Even greater harm is done by small forms of )cast- 
hke plants called parasitic funp, which grow on other plants as mold 
grows on cheese. Among ihc worst of these arc the wheat rust and the 
potato blight, which may rum the crop in unusually wet seasons. In the 
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eastern United States the slowly spreading chestnut blight has ruined 
many a great tree like that under which stood the village blacksmith's 
shop m Longfellow’s famous poem. The only known remedy is to cut 
down ail live chestnut trees «t a broad belt, as w is done in Pennsylvania, 
so that the blight may have nothing upon which to live. Even then, 
however, new shoots often spring from the roots and live until the blight 
kills them. Then sull other shoots spring up. In this way the blight 
has been known to be ptesetved ai least -W years after il first killed the 
chestnut trees. 

Migrations of Disease, Men and aiumak as well as plants arc often 
attacked by pesis which spread from place to place and hence arc vari- 
ables. Fot insuncc, influenza u one of the most dangerous diseases be- 
cause It IS highly contagious, and even if its vicums survive, they arc weak 
for a long time. In this ease, as in most variables, two factors are con- 
cerned (1) micro-organisms which cause disease, and (2) man. The 
•nicto-orgamsras are present m most countries at all times. Occasionally, 
for reasons not yet understood, they suddenly become extremely virulent, 
and devastating epidemics occur Man's variations arc better understood. 
Under ideal conditions of •.limatc, ventilation, and food, he may be able 
to resist the disease even m ns worst form, provided his health is not 
impaired in other ways In I^lil a terrible epidemic of influenza caused 
more deaths than any epidemic since the notorious Black Death of the 
fourteenth century. In the United States half a million people died either 
of influenza or of the pneumonia which often follows it. In the world 
as a whole about 13 million people, or nearly 1 m every 100, fell victims 
Co the disease; m India the number was 6 million, or 1 in 50; m Mexico 
1 in 23; m Yekaterinburg, a Russian city as large as Savannah, and now 
called Sverdlovsk, a third of the population perished, and in some Indian 
cities, half. The great ravages of influenza in tropical countries and also 
in regions such as Russia, where the people were especially weakened by 
war and famine, show that the greatest safeguard against the disease is 
a general condition of good health. Tlic great monaliiy from influenza 
m the camps of our own army shows bow the crowding of people into 
small areas favors the spread of infectious diseases. One of the most in- 
teresting facts about this epidemic is its relation to the weather. Why 
did some cities m the United States suffer severely and others not far 
away escape lightly? In order to answer this all sorts of conditions have 
been studied, such as density of population, age of the population, race, 
amount of manufacturing and crowding, and susceptibility to various dis- 
eases The factor which shows an unmistakable relationship is the 
weather. Places where cool, pleasant autumn weather prevailed during 
the month before the epidemic usually escaped lightly 
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whivh a\cragc5 a little lesi than ten jean. Such ejelcs arc like those 
ithich bring the famines that we lust «ud»cJ in China. 

Weather as a Geographical Variable 

C(ject on Trjitjportjiion. Tl>c direct ciTcct of satiations in the weather 
IS more cjsil) seen than indirctt clTeas arising through insect pests, cpi* 
dcmics, or the migrations of fish. Tins is cspcciabj true of iranspotu- 
lion 1 lie 1,517 |>eople who lost their lists on the Tifamrosscd dicir death 
to fug In l'C3 the llriiish steamer lV/ro< sank in a gale o(I the coast of 
Virginia sstili 110 deaths. In I'rl5 the steamer Dii;e ssitls Zsl passengers 
ami a cresv of 121 ssjs blossn onto the coast of rionda [>> a mighty gale. 
This ssas one of the fess’ such misadscntures in sshich no liscs sseie lost, 
llic ship ssas pulled oil and put back into sersicc. The records of sliijv 
ping are (uU of less (ottunste cscftit whccc ships have disappcatcd at sea 
in stormy weather and never again been heard from. 

Other (jixs of trans|surtatiun sutfer similarly. A tjpical case is that 
of two trams which collided in a fog lietwccn Edinburgh and Clasguwi 
in 1*735 with the lou of 35 passengers HKiusamls of trams are dclajed 
e%«y winter by (roren swsubes. siwas. or we .\t osbet seasons trains ate 
again and .igain pin out of commission bv floods. Tlie ume thing hap> 
pens to automobiles It is a comiiwm experience for millions of cars to 
find diiTiculiy in traveling each winter. Froren radiators, pistons scratched 
because the oil is froren, icy roads, snow, or rncrely heavy tain all make 
slilTiculiies. No one knows huw many acciilcnts, csj'ieciallj mmot ones, 
are due to such causes, but they certainly cost tens of millions of dollars 
each jear, 

Trjns|Mrtation is even more subicci to the vagaries of the weather 
when people travel m the air than when they travel on the vvatcr or the 
bnvl. A (anvous avvaior, Wiky I’osi. and a still more famous writer and 
comedian, Will Rogers, arc two of many eminent persons who have died 
in aerial accidents. They lost ibar way and fell m a fog near the coast 
of Alaska. In 1937 an airplane Iwund from Chejenne to Salt Lake City 
crashed against iltc Uinta Mountains in a snowstorm, and 19 persons 
were killed. Tlvat same year an asrpUne canying members of a Luio- 
pcan royal family hit a factory chimney in .a fog, and 11 people were 
killed. The use of huge, silvery dirigibles, which m-ikc sueli an impos- 
ing appearance in the sky, h.is been abandoned largely because .icciJents 
due to the weather are so common. One of the best-known dirigibles 
was torn to pieces in a ihusuktuorin. Another was hit by bgbinmg; a 
third^ crashed against a wooded hill in a storm on its way to India The 
chief of the American Aviation Service was drowned when one of the 
largest dirigibles, the A{ron, was forced down m a storm olT the New 
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Jersey coast. High winds, c\en without rain or snow, interfere gready 
with aviation and are responsible for many accidents. Thousands of 
other examples of the effect of the weather on transportation could easily 
be gathered- 

The more elaborate and delicate the machinery used m transportation, 
the more sensitive it is to the weather. A man on foot can travel on 
skis or snow’jhoes where no other form of trsasportation ts feasible. A 
horseman can ford flooded streams or wade through mud that would 
prevent carts from traveling. Trains are stopped by the weather more 
frequently than are horse-drawn vehicles. Where such vehicles arc used, 
runners can be substituted for wheels in snow-y weather. Sleighs or 
sledges are one of the most eflicient ways of usmg animals for transporta- 
tion. Automobiles are kept o/f the roads by bad weather more often 
than are trains. Airplanes, and especially dirigibles, are more subject 
to the caprices of the weather than any other common forms of 
transportation. 

Impressive Types of Cliioatic Disasters 

So great is the effect of clunacic variations upon human prosperity that 
we may well consider some of the more impressive types. Tornadoes are 
one of the most spectacular and dangerous manifestations of weather. It 
is an awe-inspiring sight to see a black, whirlmg funnel sweeping toward 
otic, while an ominous black cloud spreads out at its top. Tornadoes 
are most common in the south-central part of the United States. The 
early part of February, ISS-J, was a &mous tornado season. In the region 
from Illinois to the Gulf of hic-xico and as far east as Virguiia tornado 
after tornado occurred. Over 800 people vverc killed and 10,000 build- 
in^ destroyed. Lightning in ordinary thunderstorms sometimes does 
terrible damage. In 1926 a munition reservation of the United States 
Navy in New Jersey was struck by hghtnmg. The explosions and fires 
which Faulted from this killed 21 people destroyed SO buildings, and 
did damage to the extent of SS5jOOO,000. A considerable percentage of 
the fires in the United States and other countries is due to lightning. 

Floods are another ominous result of unusual weather. We have 
already seen what dire cfTccts they produce in China. In 1911 a Chinese 
flood drowned about 100,000 people. This takes no account of the still 
greater number who died later because the flood ruined the crops and led 
to famine and disease. For about six weeks in Apnl and May, 1927, our 
own hfississippi inundated 20,000 square miles of land along its course 
from Missouri and Kentucky southward. Over 4,000,000 acres of crops 
Were destroyed, together with 25jOOO horses, 50,000 catde, 148,000 hogs, and 
1,300,000 hens and other poultry- Several hundred people were drowned 
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and 600,000 rendered homeless. The property damage amounted to 
5270,000,000. Nevertheless, this was a small flood compared with those 
which frequently occur in China. 

The seventy of this Mississippi flood was due m part to a great num- 
ber of thunderstorms and tornadoes which killed nearly 300 people. They 
occurred mainly in states west of the Mississippi River, all the way from 
Wyoming to Texas Such minor stornis arc common on the southern or 
southeastern flank of larger cyclonic stoems. They arc especially common 
in cases such as this when ram falls day after day over a large area. Such 
steady and prolonged rams occur when a tropical air mass remains almost 
stationary day after day, instead of moving forward toward the cast in 
the usual fashion. The great Mississippi flood of 1927 owed much of its 
water to such an air mass, which hung for weeks over a large part of the 
Mississippi drainage area and was constantly replenished from the Gulf 
of Mexico and the Atlantic Ocean. 

In January, 1937, another tropical air mass remained stationary in the 
same way over the lower Ohio Valley, giving the Cincinnati region far 
mote ram m Januaty and early Febniaty than had ever been known 
before in so short a time. As a result 500.000 homes and vast areas of 
farmlands were flooded. Over 900 people were killed, of whom 35 were 
rescue workers who were drowned when a steel barge was sunk. When 
the flood subsided many houses were complete wrecks; others had floated 
away and were standing far downstream on other people's land. Among 
those which stayed where they belonged many were in an almost hopeless 
mess, with inches of mud covenng the floors, filling the dishes in the cup- 
board, and ruining the piano. Wallpaper hung loose where it had been 
soaked off, and bedding and furniture were stained and ruined, 

Hiimcnnes. Tlvc most spectacular results of changes in the weather 
are due to hurricanes. In September, 1900, Galveston, Texas, was visited 
by a hurricane from the West Indies. A violent wind blew for 18 hours, 
reaching a maximum velocity of 84 miles an hour. The waters of the 
Gulf of Mexico were piled up m enormous waves that swept across a large 
part of the city, destroying or badly damaging more than 8,000 buildings, 
and entailing the loss of about ^000 lives and of property valued at 
$30,CCiO,000. Thereupon the aiy set to work to prepare for the recurrence 
of this variable geographic condition. A wall of solid masonry was built 
for 5 miles along the water front at an expense of $2,000,000. The entire 
grade of the city was raised from I to 15 feet above its former level. 

In August, 1915, there came another hurricane nearly as dangerous as 
that of 1900 The maximum velocity of the wind was 93 miles per hour, 
but the tide at the highest rose only 12 feet instead of 20 as in 1900. 
Thanks to the seawall and to the warnmgs sent by the Weather Bureau 
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to people b\mg beyond the proteccton of the wall the loss of life in 1915 
was only about 275, and the property loss was much Jess than before. 
Many other regions on the borders of the tropics base had similar experi- 
ences with hurricanes, hliami, Florida, in 1926, suffered from one rnal- 
mg that of Gaheston. Cuba, Puerto Rico, the Philippines, and southern 
Japan are other regions that suffer m this way. Here are some figures 
for especially destructive hurncanes sina 1925: 


Year 

Mooth 

Place 

Per- 

KiUed 

Per- 

Injurec 

Millions 

of 

Dollars 

Ruined 


1926 

Sept. 

Plonda, Ala , Miss 


6,281 




1926 

Oct. 

Cuba 

40 





1928 

Sept. 

West Indie*, Florida 






1930 

Sept. 

Santo Domingo 

2.000 

6000 

40 



1932 

Sept. 

Puerto Rico, Virgin Is 

260 


50 

36.000 

41.000 

1934 

Sept. 







t93S 

Sept. 

Florida 






1933 

Oct. 

Kaiti 







All but tno of these eight fierce hurricanes occurred in September, 
and the other two in October. Such dates are characteristic. In the northern 
hemisphere practically no hurricanes occur from about the middle of 
September until the middle of May. Five of the eight did their work 
Within the tropics: two occurred in Florida betw een 25® and 30* from the 
equator, and one m Japan, 30® to 35® from it. These figures, too, are 
characicrisuc. Hurricanes belong pnmanly to lautudcs between 10® and 
25 , where they alwajs move toward the west. Many, however, swing 
to the north and then to the northeast as they approach the cast side of a 
conunent. There they may proceed as far as latitude 40° or more. Gen- 
erally they remain over the ocean near the coast. For this reason Japan 
gets many typhoons, as they arc called there. 

The east coast of the continents themselves are not wholly safe from 
hurricanes, even in fairly high latitudes. On September 21, 193S, a hurri- 
cane swept up the Atlantic past Korth Carolina at an extraordinary rate 
of sp>eed, and struck Long Island squarely in the middle. It rushed on 
at the rate of 60 miles an hour, its center passing near Kew Haven and 
then Springfield. Wherever it stmek it did great damage, especially on 
its eastern side where the wind sometimes blew at the rate of more than 
100 miles an hour. Along the coast it piled up the ocean water to a height 
of 10 or even 15 feet above normal hi^ tide. On the low, sandy beaches 
^nd bars, which are common along the lawst of southern New England 
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and Long Island, it swept away thousands of houses. In some places a 
row of as many as 50 houses disappeared completely except for a few 
chimnc) s and concrete garage floors. In some such cases the houses, w ith 
their lovser stones shattered, actually floated across lagoons and were 
stranded high and dry on the inner shore half a mile or more aw'ay. Else- 
where houses were turned on their sides. The lower stones of others 
were swept away leasing the upper stones standing on stilts. Elsewhere 
the boards of one house were packed away in chaos inside the lower story 
of another Boats were swept hundreds of feet inland; some of them 
were deposited in streets, or in people’s back yards. 

Farther inland many barns and houses were blown down, and hundreds 
of thousands of trees were laid low. In some places acres of trees were 
toppled oser, though neighboring trees were uninjured. Miles away from 
the sea the trees were coated with seawater This fostered the growth of 
a funjTus vshich gave a brown color to the leases still left on the trees. 
The loss of life is estimated at (>$2. It would base been vastly more if the 
hurricane had occurred a month earlier when most of the summer houses 
along the shore were occupied Ihe damage to property is estimated at 
$400,000,000, which is far more than in any other hurricane. Never before 
his such a hurricane pissed through so densely }>opuIated a region where 
so many houses stood close to the sea. 

One of the strangest elTccts of the hurricane was seen at Massachusetts 
btaie College at Amherst There the freshman class customarily takes 
three intelligence tests on three successive days. In their Brst lest, the 
day before the hurricane, the class averaged 4 per cent higher than the 
average for previous classes, but (his is no more than often happens by 
accident. The thud test was postputicd till the second day after the hurri- 
cane because on the day when it would normally have come the students 
were busy helping to remove trees from the street, and to gel things ship- 
shape alter the storm In this test live class averaged 10 per cent below the 
average of the two previous classes which took the same test The excite- 
ment and weariness of the preceding day were doubtless responsible for 
this. 

The remarkable part of the matter was what hapjxncd in ihe second 
tcsi The students went into the examination room while the hurricane 
was raging, and were writing while it was at its height. The wind was 
howling, trees were crashing to the ground ouuide, and die room became 
so dark that the lights had to be turned on. When the examination was 
a litde more dun half finished, a falling tree earned away the clectric- 
hght wires The examination had to be finished m a room so dark ihat 
the students could lurdly read NcvcrtUclcss their aicraj.e rank was 
amazingly high Ordiiunly Massachusetts btatc College ranks in about 
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the 75th percentile among nearly 400 colleges where this same examina- 
tion is taken by the freshmen. In other words, about 75 per cent of the 
roUeges rank below it, and 25 per cent abo%e. In 1958, howe\er, Massa- 
chusetts State College rose to the 95th percentile, far higher than ever 
before. 

Some people think that this happened because the mere exatement 
of the hurricane stimulated the students so much that they did wonder- 
fully good work in spue of the noise and the bad light. Others behesc 
that the Qois^ the exatement and the bad light would hate made the 
students do poor work unless some other stimulus had been present. They 
suspect that this stimulus arose from a rapid, but brief, increase m atmos- 
pheric ozone. Ozone is oxygen with three atoms in each molecule mstead 
of two.*’ It IS a tery powerful oxidiziag agent. If more than 1 part of 
ozone is present in 10 million pans of air for any great length of time, 
tt is dangerous. One part m about 20 to60auibon, howc\cr, gnes a pleas* 
ant stimulating effect 

Two professors of chemistry at htassachusetes State College noticed 
that at the end of the hurricane, an hour or two after the close of the 
esanunatioa, the outdoor air had become so charged with ozone that it 
could be smelled. This means a large enough amount to be dangerous 
if it continues long. \Vhile the examination was going on, howeser, there 
was not enough to smell, but it was evidently increasing rapidly. These 
conditions were such as would nomuUy be expected in so extreme a 
storm. C)cloaic storms in middle latitudes are regularly accompanied by 
changes in the amount of atmospheric ozone. Before a storm, at the 
time when a tropical air mass is arriving and the air has the deadening, 
.» enervaung ctTect which we often associate with the penod before a storm, 
there is Lttlc or no atmospheric ozone. While a storm is in progress the 
amount increases, reaching a maxim um when the arrival of a cool, dry 
polar air brings the storm to its imal stage. Such facts and many others 
have led to the h)pothesis that the sumuladng ed^ect of cyclonic storms, 
which we have discussed in earlier chapters, is due in part to the repeated 
arrival of waves of atmospheric ozone. How true this may be no one jet 
knows. Tropical regions receive no stimulus of this kind, and it is rare 
In regions such as Centra] Asia, 

Weather and Agriculture 

The edect of variations m the weather upon agriculcure is so great 
and so mdespread that every intelhgcnt person knows something about 
it. It has be^ mentioned again and again in this book m connection 
with* Boods, droughts, dda}ed moi|soons, and various other conditions. 
A good example of one phase of such vanadons was seen m the final tw o 
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decades of the last century in Florida. At that time a succession of un- 
dsually scsere frosts drove the orange industry out of northern Florida. 
Since then orange growing has been restricted to the south. In the 
other great American orange region, southern California, the danger of 
frost involves large expense for smudge pots. On clear, still nights when 
the danger of frost causes orange growers to set the oil on fire, many square 
tniks outside of Los Angeles arc shrouded in thick, oily smoke. This is 
unpleasant to breathe, and tt pbys havoc with curtains and other fabrics, 
but It saves much money by prevenung the orange groves from cooling 
off too much at night. In many other regions frosts that occur unusually 
late m the spring, or early in the fall, do millions of dollars' worth of dam- 
age to all sorts of crops, including peaches, early vegetables, corn, and many 
others Such fluctuauons m wxaihcr arc one of the greatest hazards of 
farming. 

Fiiicruationj i» Rainjall. Variations in rainfaU from one year to an- 
other ace especially important. In western Kansas, for example, the corn 
crop IS very sensitive to the rainfall, for this region is near the dry limit 
beyond which com will not grow. A489 shows the fluctuations m rainfall 
that have affected the farmers of western Kansas since 18/0. When the 
curved line is above the suaight line represenusg the average rainfall the 
farmers prosper. When ti falls below, they olien cannot raise enough to 
support their families and pay their ddats. 

The meager rauifall of the early sevenues did hule harm, for then 
there were few settlers in western Kansas, and most of them depended 
upon cattle more than on crops. Even among these, however, some 
became so poor that they had to move away. The period from 1874 to 
1836 was excellent on the whole, for the rainfall was generally abundant. 
Settlers moved into western Kansas in considerable numbers. Each 
farmer received from the government a “quarter section,” that is, a 
quartet of a square mile of land, 160 acres. For a Eevv years everyone vvas 
enthusiastic, and the land available for settlement was rapidly taken up. 

Tlien came a period of scanty ratn&ll lasting till about 1896. Thus 
the climate and the crops completed a cycle Dry conditions returned just 
as the summer returns in the shoner cycle of the year. Year after year 
the rainfall vvas scanty and the crops were poor. The farmers were able 
to struggle along only by mortgaging thar houses and getung more and 
more into debt. At last, wnh no improvement in rainfall, conditions be- 
came so bad that farms were abandoned by the hundred. Many families 
were too poor to pay railroad fares. They packed up all their belongings 
in great farm wagons, and drove away seeking new homes During this 
low period in the cycle of rainfall OM only did the farmers themselves 
suffer, but also the merchants who supplied thetr wants, the people back 
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in the East who had lent them money, the manufacturers who made the 
goods that they consumed, and the railroads that usually earned the crops 
that they raised. When a renewal of good rainfall once more made farm- 
ing profitable, the abandoned farms were rcoccupied. The scanty rainfall 
of 1910 to 1920, hon ever, brought back the old trouble. It u ould hai e had 
much worse effects if the World War had not brought high prices for 
fiirm products, and plenty of oppoitumty for farmers to find work 
elsewhere. 

S^ffoiv Dry Farming Helps tn Regions of Scanty Rainfall. During these 
repeated dry periods the farmers of Kansas and neighboring states devel- 
oped a new method of providing against drought. They learned a way 



A — Raiofall m Western Kinui Junne Aimcu'tural Year. Oi-tnber m Septcnvt<cr The 
JoCtciJ line ihant the a,nia] rajnJa'] at too Malians. Ilast and The acCid line 

sbo«t liic eiTect on the firmer if «e asiume that hit pruspentr dependi not oolr on (he 
present )cat, but on the prcenlinj; >car. ireloord as tiso Uurdt at unpottani at the current 
)ear, and on the >car before (hat, revVoneJ as one third at important. 

of preserving the water in the soil for many months, or even from one 
)car to another. They do this by plowing or harrowing after cver^’ rainy 
season, dius killing the weeds which would otherwise suck the moisture 
out of the sod and give it to the air. The harrowing also breaks up the 
crust that forms wlicn the sod dnes and causes the surface to be covered 
with a la)cf of soft, dry dust. This acts like a blanket and helps to pre- 
vent the ground water front cvajioratmg. This method of “dry farming” 
enables the ram of two or three seasons to be largely retained m the soil, 
and thus nukes it jxwsiblc to grow crops vvith comparatively little rain- 
fall. h U a great help to the fainter, but demands a large amount of ialior. 
Kussla practices dry farming us huge state farms north of die Caspian 
Sco. It was able to find great areas there with comparauvely few inhobi- 
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Unts because the cUmaie is so dry that farming is profitable only when 
huge machines which were invented m America make it possible to plow 
the land cheaply and frequently. 

The Great Drought and the Dust Bowl 

Dry farming, like most good things, has its dangers and can be carried 
top far. The farmers of the enure belt from western North Dakota south- 
ward to western Texas found this out to theif sorrow in 1934 and later 
years. In A489 the last part is the worse After J933 the rainfall of 
western Kansas, as well as that of neighboring regions, sank to about 25 
per cent below the average and rccnamed at about that level for five years. 
It rose to about the average in 1938, but fell oil again in 1939. Never 
before, since the white man began to keep records, had the weather pre- 
sented the western plains with so long a paiod of scanty ram and ram at 
the wrong seasons. In May, 1934, the United States, even m us eastern 
parts, began to become conscious of dust storms. The rainfall m preced- 
ing months had been so scanty that the winter wheat of the drier western 
part of the Great Plains had made little growth, and many dry farming 
fields were unplanced. As the drought grew more intense, strong winds 
began to blow, as is common in continental interiors under such condi- 
uons. The wind picked up the dust from the dry, powdery, unplanted 
fields, and even to a considerable extent from the planted fields where 
the crop was too scanty to hold it. 

When such a wind blew with full violence, the effect was like that 
of the famous "sand storms" of deseru such as the Sahara and central 
AusUaha. The air was so thick with dust (hat automobiles had to drive 
wwh lights even at midday, and could not see other cars until they were 
only one or two hundred feet away. The light parts of the soil were blown 
high in the air, and the finest pans were carried so far that the air in 
eastern cities became hazy. Most of the soil, of course, was deposited 
within a few miles of its origin. In some places several inches of the rich 
topsoil were stripped from the fields, thus greatly injuring them for future 
use. The heavier, sandy pans were driven along the ground and some- 
Umes piled into sand dunes which rose higher than the fences. Occasion- 
ally a shed or house was partly filled with drifung sand. More serious 
than this, however, was the way in whidi sand was sometimes piled on 
top of the good soil of fields which the wind had not yet eroded. 

The result of all this was tragic. Hundreds of thousands of families 
were reduced to poverty. Their crops failed coinpiete]y, or else to such a 
degree that the families did not have money enough to supply food for 
themselves and feed for their animals. Of course there were no farm 
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products to sell, and hence no money for taxes, interest on mortgages, 
doctor’s bills, clothing, or c^cn the food and feed necessary to keep them- 
selves and their animals ahve. hlany &mihes \sere forced to abandon 
their farms. Many of them had to let the ownership pass into the hands 
of persons, banks, or insurance companies to whom the farms were mort- 
gaged. Some such famihes came to the East. Many migrated to Cali- 
fornia, where they thought that irrigation insured prosperity and would 
protect them against future droughts. So many came, however, that 
California could not recei%e them all, and did every thmg possible to stop 
them, even stationing police to prevent them from entering the state. 

The region that was hit hardest of all has a diameter of 300 miles more 
or less, and hes irregularly around the “panhandle" of Oklahoma m that 
state and in parts of Kansas, Colorado, Texas, and New Mexico. So 
much dust was blown from here that the area has since been called the 
Dust Bowl. 

Although the drought did its worst damage m the tvestern part of the 
Great Plains, the fanners in all the states as far east as the hfississippi 
River and even beyond sutfered more or less. The industrial East suf- 
fered from the drought in a didereot way. Hundreds of millions of dol- 
lars* worth of mortgages on western farms were held by eastern banks, 
insurance companies, and individuals. These became practically a dead 
loss. Business in eastern industrial regions, which was already bad, suf- 
fered a further setback because the western market became so poor. Then, 
too, die whole country had to pay unusually heavy taxes because the 
Federal Government was forced to take care of the drought-stricken 
farmers. The job was too big for the mdividual states. Food and feed 
had to be provided. Great numbers of cattle, for which no feed was 
available except at great expense, were bought and slaughtered by the 
government. Provision was made for /inancing nuny mortgages at pub- 
lic expense. Thus the last dry period of A439 was the worsL 

All this teaches many geographical lessons. It shows that even where 
weather records have been kept a long time there is no guarantee that 
there will be no extremes greater than have }ct been experienced. It shows 
also that there are large sccuons of the United States, as well as of other 
countries, where agriculture is practicable m )ears of good weather, but 
cannot be lehcd on. If people hope to maintain high standards of living, 
evidendy they must not attempt to farm such regions. Apparendy, if the 
drier plains west of the praines arc to be used, they should be devoted 
mainly to stock raising, with crops as only a secondary rclunce. The 
mode of life and the occupations must conform to die geographical 
cnviroomcnL 



492 MAN'S CHANCING SURROUNDINGS 

Variations in Rainfall and Migration from Western Europe 
The migration of Europeans from the Old World to the New is an- 
other important historical esent that has been greatly influenced by 
fluctuauons m the ncaiher. The fundamental cause of such migration 
IS, of course, the fact that America is a new land with abundant oppor- 
tunities, while Europe is an old land densely populated. Tliesc condi- 
uons are a constant impetus to migration, and if acting alone would give 
rise to a steady flow of people into the United States. Other i-anable 
factors, however, enter into the prdalem from year to year. Since 191-1, 
the World Wars and the restrictions unposed by the United States have 
been the chief factors in controlling migrauon, but previously changes 
m rainfall cycles vied with political and social disturbances as a cause 
of variations in the number of immigrants. Too much rainfall in Scan- 
dinavia, Uritain, the Netherlands, and Germany may be as bad as too 
litde ui Kansas. Those countries arc so far north and arc usually so well 
supplied with rain that when the rainfall is above the average, and the 
summers are cool, v egetation does not get enough sun and w armth. Hence 
the crops are scanty: poverty and discontent arise; people want to get 
away to another country; and there is much cmigrauon. The United 
Stales lies so much fatther south than notthwestttn Europe that on the 
whole it IS benefleed by abundant rainfall. Hence prosperity is likely to 
prevail here when poverty prevails there, provided the rainfall cycles are 
the same in the two places, which often happens Thus good conditions 
here may attract people from Europe yust when poor conditions there are 
driving them away. 

How Too Much Ram Brought the Irish to Aiiienca, The European 
region that has been most affected by emigration to Amenca is Ireland. 
Through cmigrauon the population of that country has been reduced by 
half At the census of IS^I there were 8,200.0CO people, and in 1911 only 
4,400,000. As in many other cases the emigration from Ireland is due to a 
constant cause which is within human control, and a variable geographical 
cause which u beyond n. The constant cause is the unfavorable social 
condmons. For instance, much of the land was till recendy owned by a 
few absentee landlords who did not often visit their estates, and who cared 
little for the poor tenants provided the rent was paid. The variable cause 
IS the fluctuations in the rainfall, and hence in the potato crop, which was 
long the chief agricultural resouict of Ireland, before dairying rose to ns 
present importance. 

Previous to about 1845 Ireland enjoyed a comparatively dry period 
with ercelleat ctops ccvait of the time. The popwlitvaw vwcieastd urwil 
in 1845 It reached a mavimum of 8300,000 Then came a series of damp 
years which fostered a kind of potato disease so virulent that it produced 
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an almost complete failure of the potato crop. As a result 200,000 to 
300,000 people died of starvation and fever. The British government 
provided work for ov er 700,000 people at one time, but this was not enough. 
Then food w’as distributed in enormous quaniiues, and over 3 rmlhon 
people were at one period supplied with rations. Nevertheless such great 
discontent arose that m 1843 a rebellion was attempted. 

Perhaps the most important result of the excess of ram was a rapid 
emigration to America beginning in 1846. In five jears the population 
diminished to 6,600,000 — a loss of 20 per cent. During the succeeding 
dry favorable period the rate of emigration declined rapidly. In the 
eighties, however, another prolonged wet period with poor harvests made 
the bad social conditions suU worse, and the people again docked to 
America. Had the climate of Ireland been less variable, the important 
Irish clement m the United Slates would still be here because of the con- 
stant cause of emigration found in social and economic conditions, but 
it would presumably be much smaller than it actually is. 

Hom» Rainfall Cycla Affect the Amencan Farmer. Too much ram 
and too little are both harmful, but m the United States more harm comes 
from too little than from too much. Corn illustrates this. The corn 
produced m the United States is worth 2 or 3 billion dollars each >ear, 
or about as much as all the ores, metals, and other mineral products except 
fuels, but including iron, copper, gold, cement, and many other less valu- 
able products. Its vanatioos from year to }ear, however, are very 
great. For instance, in ISH about 1.200 milbon bushels were raised, 
while in 1895 the crop was a billion bushels larger. There was a 
similar diHercncc between 1901 and 1902, while since 1S70 there have 
been at least a dozen Umes when the crop of one jear has differed from 
that of the next by at least 500 million bushels. Luckily for the farmer 
the price is usually high when the crop is small. Nevertheless the farmer's 
receipts vary enormously. For ertampic, in 1912 the average Kansas 
farmer received only about $90 for his corn crop; in 1913 he received 
JIiO. In 1910 the average farmer in North Dakota received $460 (or hi$ 
wheat, which was pracucally his only large crop, and in 1911 over three 
times as much, or $1,470. Even if wc take all croyvs and all pans of die 
country we find that the average farmer raised crops worth per 100 
acres m iv)*), Sl,17t» in 1^9I, and only $7>4 m IJAs. Since the first World 
NVar similar variations have oeexmed. TVic prices received for farm 
products, to be sure, have been greatly intlucnced not only by climatic 
tluctimions, but also by the changes anting from the use of machinery, 
the depression .and uncmployrocni that began in 1930, and changes in 
die value v! money. Here, however, vve mirift ourselves to examples in 
which climate has been the chief variable. 
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The main factor in such clunatic variations is rainfall. Corn can get 
along with a small supply of moisture during the early and late parts of 
Its life, but from the end of June to early August, when the ears are devel- 
oping, plenty of water is essential. The great corn-producing states of 
Ohio, Indiana, Ilhnois, Iowa, hlissouri, Nebraska, Kansas, and Oklahoma, 
with the corn growing parts of the neighbonng states, plant 80 to 90 
million acres of corn each year H the July rainfall of this area averages 
about 214 inches in one year and 3J4 m anther the difference m the yield 
of corn IS about 6^4 bushels per acre, or the huge amount of more than 
half a bilhon bushels. Another inch of ram adds nearly half as much 
mote. It scarcely seems credible that a single inch of ram can produce 
such tremendous results, even though it covers such a large area Surely 
ra infa ll is a geographic variable of almost unlimited power. 

Luckily the whole country never suffers from deficient rainfall at one 
time. Yet in years such as the early mneucs and m 1934 the deficiency 
was very widespread. In 1896 the average income of all the farmers m the 
country fell to only two thirds of its level in 1891. In 1930, 1934, and 
1936 even more widespread drought occurred, bringing distress to prac* 
ucally the whole interior of the United States. Not only did many of 
the crops fail, but also the smaller streams m some places dried up and 
water supphes gave out. Forage for animals was also ruined so that many 
cattle died of hunger. In addiuon to many million dollars given through 
the Red Cross, Congress appropriated hundreds of millions of dollars for 
rehef of the farmer, and gave far larger sums to provide work on public 
enterprises. 

Under normal economic condiuons, if the number of farmers is right 
in proporuon to the needs of the rest of the populauon, abundant and 
well-distributed rainfall has a great cficct on prosperity in general. Not 
only do the farmers prosper, but also the lailrrads receive far larger sums 
than usual for freight on the abundant crops and on the goods that are 
bought in exchange for them. The merchwts prosper, for many more 
shoes, hats, suits, dresses, plows, clocks, knives, automobiles, and all sorts of 
manufaaured goods arc bought by the timers in the good years than m 
the bad. Many factories also prosper, for since the farmers buy more 
goods chan usual, the factoncs run on full time. Thus few people are out 
of work, and the manufacturing people as well as the farmers have more 
than the ordinary amount of money to spend. Newspapers and magazines 
are bought more frequendy than at other times, moving pictures and 
Qchcc amavements ate patronized with gceaisc fceedoca. ifoceover, many 
farmers who have been in defat are able to pay off their mortgages so that 
capital is available for new enterpiises. The whole country feels a wave 
of prosperity which shows itself not only in business, but also m quiet 
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political conditions, in great gifts for uniscrsiijcs, hospitals, and other pub* 
lie institutions, and in a general feeling of satisfaction and encouragement. 

QUESTIONS. EXERaSES, AND PROBLEMS 

t. In any \oIume of the MortjSily Statistici issued by the United States Census 
Bureau, look up the table headed ‘Deaths by Months of Occurrence." Plot the 
monciily number of deailis for the foHowing places, beginning and ending each cun e 
vkiUi January: (aj California; (A) Minnesota, (c) Maine, (d) Missouri, (e) North 
Carobna; (/) Alaliama; (g) >Qur own slate or aty (These diagrams uilJ be much 
more accurate and instrucme if the numbets gisea in the table are first disidcd by 
the number of da}s in the month, and the results are again divided by the number 
of inliabiunis reckoned in hundreds of thousands This u-ill give the number of 
deaths per day for each hundred tltousand people, and the rcsulung curses can 
be compared without the necessity of making allowances for the number of da}S 
in the month and the number of mhabiunu) Interpret each cune as follow i. 
(0 Which seasons are best and worst, ropectiselv, and how much do they difTcr 
in percentages’ (:) \Miat efion u produced t<y die onset of warm weather’ By 
die continuance of such weadier? (j) weather (4) Sum up the 

elTect of the dunges of die seasons in eacJi place, and show where the effect is 
greatest lie sure to truke full allowance for the number of inhabitants, for other* 
wise a siiull state or city will intanably appear more healthful Uian a large one. 

a. Discuss A4;8, as an illustration a geugrapluc vanablr. 

3 Describe in detail some sarubte geographic factor with which jxiu are familiar, 
and discuss its eifect 
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CLIMATE AND HISTORY 
Modern Climatic Pulsations 

(1) Temperature. Variations in the weather from year to year tend to 
continue in the same dittction for long periods. This is evident m A-i96, 
which illustrates setera) icmpcraturc records m the United States, in- 
cluding the one for New Haven, Conn , which is the longest in the New 
World, In order to avoid con- 
fusion because of brief vatiatvoftt 
from year to year, 20-year aver- 
ages have been used according to 
the method of J. B. Kmcer. Thus 
the first point on the left of the 
New Haven curve represents the 
average temperature from 1780 to 
1799, and is placed under the date 
1799. The next represents the 20 
years from 1781 to 1800, and so on, 
Tlie most significant fact about 
(he diagram is tliat all the curves 
show an upward tendency in re 
cent decades. At Philadelphia the 
temperature has been slowly ris- 
ing for almost a century Almost 
the same thing is true at New 
Haven and St Louis Such facts 
indicate pulsations of temperature 
lasting 3 century more or less. At 
New Haven the coldest long 
A— Pulsatinns nf Trinpcraiurr in Mndcm period was the 19 years from 1855 
Ni rth America to 1873, the warmest period was 

from 1921 to 1939 Old people 
are evidcndy right when they say that in their childhood the winters were 
colder than now and there was more snow 

This same sort of change has taken place in Europe. At Stockholm, 
for example, the January temperature has risen fairly steadily since about 
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Aj). 1800. During ihis time the summer temperatures hasc become 
slightly lower, but the rise in winter hasiKcn greater than the lowering in 
summer. The mean annual temperature has risen gradually since alijut 
1820. Farther south the change diminishes so that in southwestern France 
there was no appreciable change. In the western Mediterranean an oppo- 
site change has occurred, and the temperature is slightly lower now than 
formerly. 

Other pans of the world show siimbr conditions vsiih a general, al- 
though not unisersal, tendency toward higher temperature in the prcseni 
century, especially in high lautudes. The retreating fronis of glaciers 
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clear that long nuctuaiions o£ cljtaitc lasting not merely scores but 
presumably hundreds of years from one high point to the next are Ukmg 

place %vidcly. . . . . 

(2) Modern PuUjUons of PiccipUMioa If we eliminate vanauons 
from scar to sear by using long term averages, it becomes clear that rain- 
’ fall, as well as tcmi>eraiurc, 

may change m one direction 
for a long time. The upper 
curve of A4y3 shows that lO 
North Dakota the rainfall 
has been declining more or 
less steadily ever since 
records have been kept. In 
Kansas, the middle curve, 
there have been fluctuations, 
but no marked trend in 
either direction. Still farther 
south in Texas an opposite 
conJiiion prevails; the rain- 
fall has been increasing since 
the 2Ck>ear period DW to 
Dll The change e! temper- 
ature during recent decade^ 
however, has been upward 
in all three of these portions 
of the Great Plains, just as 
at New Haven. An increase 
in temperature can evidently 
he accompanied by either an 
increase or a decrease m pre- 
cipitation. How nearly these 
changes have reached their 
limits and are ready to turn 
in the opposite direction » 
one of the most puzzling 
problems of climatology and 
„ geography. If the climate of 

New Haven should begin now to go back to its old condition at the 
rate at vvhich it has been growing warmer, it would not reach the con- 
diuoD of 1S?6 to lS/> till after aj, 20C0 This would mean a cycle, or 
puUaiion, wnh a leng* of 150 years or more. The Philadelphia curve 
of A4% suggesu a still longer pulsauon. 
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Ancient Climatic Cycles 

There is abundant evidence that cycles such as this, but of longer 
duration and greater intensity, have taken pbcc in the past. The greatest 
of these were glacial epochs. At such times a cool, and probably very 
stormy climate caused millions of square miles of North America and 
Europe, as well as the higher mountains elsewhere, to be shrouded m vast 
sheets of ice for thousands of years. During the 10,000 years more or less 
suice the ice melted back almoa to its present position, minor cycles of a 
nnular kind have occurred repeatedly. Evidence of this is found m small 
glacial moraines, in the varves, or layers of sediment, deposited in lakes 
that are now drained, in the vegetation of swamps, and m the strands of 
salt lakes. Many swamps m irebod, Denmark, Germany, the United 
States, and elsewhere show alicrnaiing layers of swamp and forest. In 
some cases pollen grains indicate long cycles, or pulsations of climate. 
The pollen of conifers, for example, presents ewdcnce of hundreds of 
years of cool climate. The pdico of the beach tree indicates a slmibr 
period of relatively warm, dry climate. In Ireland, for example, rem- 
nants of human habitations are associated with trees and pollen indicating 
a comparatively dry climate, white swamp deposits both below and above 
indicate that the dry period was preceded and followed by long moist or 
cool periods. 

In drier parts of the earth, especially m Mediterranean and desert cli- 
mates and abote all m the zone where the two merge into one another, 
still other types of evidence indicate climatic pulsations durmg the his- 
toric period. These include abundant rviins, old aqueducts, and aban- 
doned fields in places now too dry not only for agriculture, but even to 
supply viater for villages. Anacot trees whose rings of growth can be 
measured, old accounts of forests and crops, and even a few ancient 
weather records agree with the ruins in indicating that in the past there 
have been climatic pulsations bkc those disclosed by modern weather 
records. The pulsations have been of increasing length and magnitude 
as one goes back toward the gbcul period. If the minor pulsations of 
modern times can produce such strong effects as have been described 
above, it is dear that the greater pulsations of the past must have been 
sull more effective. As a matter of fact, thousands of waterless rums in 
eastern Palestine and Syria, for example, indicate that hundreds of thou- 
sands, if not millions, of people once lived in regions now^ so dry that 
only a few thousand can get a living. 

Rtiini and the Moift Ph^e of Cltm-rtrc Cydet. It is much easier to 
detect evidences of the moist phase of cUnutic cycles than of the dry 
phase. The so-called caravan cities of Palmyra in the northern part of 
the Syrbn Desert and Pcua among the mounulns of Edom southeast of 
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the Dead Sea illustrate this. In the early centuries of the Christian Era 
Palmyra was a great city as large as modern Damascus, which has a popu- 
lation of 150,000. Ancient writers speak with enthusiasm of its sweet 
water and beautiful gardens. Its carasans traseled all o\cr western Asia, 
and It grew so wealthy that its rich citizens took pride m adorning it with 
wonderful colonnades and temples. Today Palmyra is a sast desolate ruin 
in the midst of the desert, and harbors only a Milage of about 1,500 people. 
Its water is still dented from the tJd a(|ucducts, but instead of being 
sweet and abundant, it has a disagreeable odor of sulphur, and is so scanty 
that It will irrigate only a few hundred acres of palm trees and gardens. 

Petra is even drier than Palmyra — so dry that during most summers 
there is no water at all Nevertheless, at the time of Christ and for a cen- 


tury or two thereafter a magnificent city existed here. It was so rich 
and populous that its people bmli beautiful temples and carved a huge 
theater, a grand temple, and scores of bcauufully ornamented tombs out 
of the solid rock. All around Petra, but especially to the north and south 
where the eastern highlands of Palestine catch the west winds from the 
Mediterranean Sea, there arc hundreds of waterless rums. /\502 shows 
how numerous they are on the east side of the Dead Sea. Crosses indi- 
cate rums, solid black dots indicate pbccs which are now inhabited. 
Northeast of Jerusalem a rectangle about 17 by H miles m size each 
way) contains 67 inhabited villages and only 27 ruined sites not now 
oKupied, as 1$ evident from the hide table below the relief map. Only 
30 miles to the southeast, on the other side of the Dead Sea. a similar 
rectangle contains no inhabited places, although there are 73 ruins. In 
the entire area south and east of the winding solid line rums .are about 
rumeTIt'* « modern vilbges. Only a very few of these 

« Sd S/ tT "“'f,™” O' 'oxn. sucl. a. 

.x.md the,. The trouble laek ot ,am. P,ac„calle all the ,u.ns 

7‘Z °ba7™ ' ‘7*''' '"7 r, “ '■>' "'‘■"I! "‘'00' O'*"' 

crop,, but now .uth a mode of Ittebhood „ out of the nuesiion In 
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place where It was kept. It looked to him like the record of a place hun- 
dreds of miles farther north, perhaps Saloiuka in northern Greece. There 
is no reason to think that there is a mistake. The record agrees precisely 
with the ruins and with many other lines of evidence. According to the 
record, Alexandria used to ha>c thunderstorms and west wuids m sum- 
mer. These do not occur now. The summer is rainless for many months, 
and an extension of the tradewinds causes the wind to blow steadily from 
the north. If cyclonic storms foiloued more southerly courses than nosv, 
as they appear to hase done at that stage of a long chmatic pulsation, 
Palmyra, Petra, and hundreds of uninhabited rums could be as populous 
as they were m the past. 

How Sd/t Lai^er Show Changer of Rainfall. Salt lakes are a particu- 
larly sensitise index of changes of climate, Hasing no outlets, they rise 
and fall in response to increased or decreased rainfall. For example, 
Owens Lake at the eastern base of the Sierras in California must formerly 
haic been fresh, for an old outlet channel, remnants of a great beach, and 
chlTs cut by the wases prove that u once stood 180 feet higher than re- 
cently and sent out an abundant overllow. IVhen the Los Angeles aque- 
duct was being built the amount of salt now m the lake was found to be 
only as much as uould be brought in by the Ouens and other tributaries 
io not much more than 2,000 years. Therefore geologists conclude that 
at the tune of Christ or a few centuries earlier the lake must hate been a 
body of fresh tvater with an outlet. If that is so, the climatic cycle which 
enabled Palmyra to prosper so greatly must hate had a simibr effect m 
southern California. Other bkes in our own country and especially m 
Asia show similar indications of changes of climate so thjit their evidence 
is as widespread as that of ruins. 

How /he Caspian Sea Shout AUema/e Wet and Dry ’Epochs. The 
changes of climate during histone times do not seem to belong to one 
cycle but to several. Since records of the Caspian Sea are available for 
2,000 years, that salt lake furnishes an uncommonly good measure of the 
climatic cycles of the Christian Era. These records relate to two main 
kinds of facu: (1) die distance from the lake shore to known landmarks, 
such as old buildings which the lake is recorded as reaching, but which 
are now above its level; (2) old waits built to keep out enemies in the 
same way as the Great Chinese Wall, and old buildings which were built 
on dry land but are now submerged beneath the bkc. These kinds of 
facts indicate that at the time of Christ, or earlier, the Caspian Sea stood 
at a level 75 or 100 feet above the level of today. Six or seven hundred 
years bier the climate vvjs so dry that the Uke stood even lower than now, 
as is indicated by the submerg^ ends of two great waits constructed to 
keep out boibinans. A few hundred years bter, howxvcr, in the tenth 
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century', the wet part of a c\clc was reached, for a Persian geographer 
tells us that the Caspian Sea had then risen some 40 or 50 feel to the Icscl 
of a certain tower, and a Uttlc Utcr the waiec probably rose suU higher. 
It IS interesting to know that at this same omc Paimjra paruaily recot ered. 

This does not end the fluctuations of the Caspian Sea, bowescr, for 
in the twelfth or thineenth century a second dry period again lowered the 
lake letel. A century later the old records tell us that the Caspian again 
rose to a height of nearly 40 feet abose the present Icscl. Thus it appears 
that the Caspian Sea stoi^ at a surprisingly high Ic\ cl at the time of Christ, 
at a low le>tl six ot sesen hundred years later, high again about ‘.s. 1000, 
low in the thirteenth century, high in the fourteenth, and now low once 
more Hence it is clear that there hate been tvso complete mam cycles 
of rainfall since the ume of Christ, and we are now m a third. 

How Trees Show Climatic Cycles. Within 50 miles of Owens Lake, 
but on the other side of the Sierras, the famous Big Trees of California 
furnish a sail fuller record of these same climatic cycles and of many 
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smaller ones during a period of more than 34X)0 years. The rings of trees 
sary m thickness for seseral causes, but in a dry climate like that of 
southern California the chief cause is the amount of ram and the season 
at which u falls. As hundreds of the Big Trees have been cut down for 
feaccposcs and matchwood, it is possible to measure the thickness of the 
rings as they appear on the stumps. By oounung in from the edge it is 
easy to find a nng that was formed in 1/76, for instance, in 1492, or at 
the birth of Christ. 

The rings dating from the time of Christ are duck and indicate that 
at that tunc, when Palmyra and Petra had abundant water, when Owens 
Lake overflowed and there was high water in the Caspian Sea, the Big 
Trees also had plenty of water and grew rapidly. Six or seven hundred 
y ears later w hen Palmy ra w as abandoned and w hen the Caspian Sea stood 
15 or more feet lower than at present, the trees formed only narrow nngs, 
because the climate was dry. The way in which the growth of the uees 
has varied is shown m A5(H. The hi^ parts of the curve indicate abun- 
dant lainfaU. The black shading at the bottom indicates penods of com- 
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parativc aridity in the Mediterranean type of climate. In modern umcs 
there is dose agreement betucen the longer fluctuations of rainfaJJ in 
California and Palestine. 

Effect of Climatic Cycles upon Man 

(1) Hoiv Economic Prospenty Vtmec. Climatic changes appear to 
have produced three kinds of effects, economic, political, and ph> steal. 
In the early days of Rorne, about 400 sc., five acres of cultivated land 
together with space for pasturage svere considered enough to support a 
family. About 200 hovsever, tvhen the trees of Californta were grow- 
ing particularly slowly and the lakes of Asia were dwindling, a great 
diangc became evident. The careful agriculture of the past u ith its abun- 
dant crops and careful fertibzaiion disappeared. The farmers became so 
poor that many of them gate up their land, tihich was sold at low prices 
and fell into the hands of large owners. The new owners stocked it with 
cattle and sheep since ordinary latming did not pay. The people who 
remained on the farms fell so deeply into debt that they were almost 
slates. Many were so eager to escape from this cond}rion that they flocked 
to the cities in search of work, until laws were passed which forbade 
them to leave their homes. This, it wil] be seen, is like what has happened 
in our own day during dry periods in western Kansas, only far worse. 
It happened not only in Italy, but also in other countries around the 
Mediterranean Sea as far east as Persia and central Asia. Other causes 
such as c.\haustion and erosion of the soil and misgoseroment helped ic 
produce these bad conditions. They would not have occurred to any 
such catent, however, or else would not have done so much harm, if 
diere had been no lack of rain and no dry phase of a long climatic 
pulsation. 

At the time of Christ the return of fa\orabIe climatic conditions did 
much to help Rome recover her prospcniy, but two ccntuncs later there 
began a decline in rainfall which was one of the main causes of Rome’s 
final collapse. 

(2) Hour politicjl Life Varies. The drought and poverty of the 
dry parts of climatic cycles tend to exaggerate political troubles. For 
example, in the second Century xa:. the taxes which the Roman farmers 
had prcMousl) paid with cisc from full gram bins became very hard to 
pay now that the bins were half empty. This was one cause of what Is 
called the Sbves’ Revolt, and other agrarian troubles. The famous 
Gracchi brothers lost their lives In a sain attempt to remedy the trouble, 
but when the rainfall increased the remedy was easy. 

.\nothcr political elTca of the dry part of chrrutic pulsations is bar- 
barian invasions. Nomads such as those of central Asia arc the fim to 
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feel the effect of jncreaied aridity. The springs m the desert dry tip, 
grass for pasturage is unusually scanty, and the nomads arc forced to seek 
new pastures. Many of the barbanaa invasions of Europe during the 
early part of the Christian Era appear to hate been due in part to increas- 
ing aridity. Finally, m the seventh century, the greatest of all outpourings 
from the desert occurred just at the tune when the trees, the lakes, and 
the rums indicate that the 
climate of subtropical and 
desert regions was driest. 
Under the influence of the 
Mohammedan religion the 
Arabs surged out and over- 
whelmed all the surround- 
ing regions. Their new re- 
ligion kept them together 
and guided them, and the 
dryness of the desert ap- 
parently made them ready 
for a migration. 

(3) How Human Energy 
Vanes We have already 
seen that variations in the 
weather from day to day 
are one of the greatest sumu 
lanu to human activity. Ap 
patently the part o£ climatic 
cycles which has abundant 
rain in subtropical climates 
has many more storms and 
much more variable weather 
than the dry part of the 
cycle. Therefore the wet 
part IS stunolating and peo- 
ple have much energy. This 
seems to be one of the rea- 
sons why the people of Greece, Palestine, Egypt, Mesopotamia, and 
Persia were more energetic in the past than at present. In those days 
ihey apparently had somewhat the same kind of climatic stimulus as the 
people of the United States and northwestern Europe now profit by. 
Athens probably had a climate as healthful and stimulating 3$ that of 
Is^ew York. U was too hoi in summer just as New York is too cold in 
winter, but the net effect of all the seasons appears to have been excellent. 



A— Ancitnt Masa Side. Stone Pillair Cotctml with 
KiMogl)phic» in a Dense Tiopital Forew at Quingua 
ui Guatemala One of the amazMi* thiogs ladicated 
by chcM nuns is chat the atuicnt Mavas were able 
to cultivate the land profitably foi long petiodt in 
regions where this is now almost impossible 
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Man’s Changing Response to Temperature 

Today man seems to flourish most in cyciom'c regions where the mean 
annual temperature is about 50**. 'This is almost exactly the temperature 
of New York, Chicago, London, Parts, and Berlin. Most of the earhest 
civilizations, on the other hand, arose m subtropical climates; and the 
center of ciMhzaiion has been gradually, but irregularly, moving toward 
colder lands during the last 5,000 years. Someumes, to be sure, the center 
has returned equatorward, as happened when the Roman Empire was 
waning. These backward movements into warmer regions have usually 
coincided with a distinct decline of avihzation. It appears, therefore, 
that, up to a certain point, the higher the civibzation, cooler the ch- 
mate in which it Nourishes most vigorously. 

The explanation of this apparent law seems to he in the following facts: 
(1) As the human race has risen m civilization it has learned how to 
conquer the low temperature of northern winters by better clothing and 
food, by tighter houses, and by the use of fuel, stoves, furnaces, window 
glass, and other ajiphances. Thus low temperature has become less and 
less of a handicap, while prolonged beat, such as is experienced in the old 
centers of civilization during the summers, is still almost as much of a 
handicap to civilized man as it was to savages. Hence avihzation tends 
to move northward as men learn how to dwell comfortably in colder lands. 

(2) The earlier dvilizations were based almost wholly on a primitive 
type of agriculture with poor tools and only the crudest kind of plows. 
Eien such common tools as iron axes were clumsy, scarce, and hard to 
sharpen, while metal saws, chisels, and hammers were unknown to prac- 
tlcaliy all the peasants. With such equipment tc is cspcaaliy dit&ult 
to dear hardwood forests and get rid of turfy grasses. Regions with the 
Mediterranean type of climate do not have large forests, and their grasses 
tend to be small bunchy types which can easily be uprented by hand, or 
by plows which are merely pointed sticks of wood. The mild winters 
in such dimates nuke it easy to raise winter wheat and barley. The dry 
summers foster such unusually valuable crops as olives and grapes. They 
also make it easy to raise an abundance of fruiu and even vegetables il 
water is available for irngauon. The hills which cannot be cultivated pro- 
vide broad natural pastures where caide, sheep, and goats can be fed at all 
seasons without any labor for clearing the forest, and without the danger 
of loss which is great where animals are pastured in unfcnced foresu. 
Thus many conditions combine to make the Mediterranean regions a 
place where agriculture is especially' easy and profiublc for ptimiUvc 
farmers. The cyclonic ty pc of chmatc, on die contrary, fosters the growth 
of hardwood forests and of grasses that soon make a tough turf unless 
the fields are carefully weeded and well plowed. Long experience and 
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considerable deselopmew of the use of iron tools were necessary before 
man was skilled enough to make good use of the cooler, more rainy 
c>clonic climates. It is hard for us to rcabzc how slowly and with what 
difficulty such skill was acquired 

{p Equally long eipcricncc and skill were needed before mankind 
could hate as good health and hence as much energy in the cooler, moister 
climates as m the Mediterranean type. Cyclomc storms are undoubtedly 
a taluablc stimulus to health and energy, but the regions where they 
occur hate the disadtanugc of being cold and wet in tvintcr. Even with 
all our skill the doctors are especially busy in winter, and the deathrate 
15 high. In places such as Sialy, where people still hate few facilities for 
protecting thcmseltes from cold damp weather, the deathrate rises in 
« f„ more rho «,rh m, con .hough .he ueato ,s uot ^e^. cold. 

o',??' “““ '■'"’ites as ueU as 

m the Me<i,jerraamn „pe drey had lo acquire radier high sUl m maiiag 
svoolen elodsuig, buddmg houses Out could be kept siarm and hght at 
the same tim^ and doismg means so dut iheir animals could be fed and 
miied m cold, net neadiet mdiout making people ill with pneumonia 
or other respiratory diseases 

““"f agriculture and commerce had 
eSers m *' “"'■“"a"'an type of chmale excelled all 

mlh eh h "i"^ ' The cereals, fruits, and am- 
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(4) Fmally, the movement of the center nf i-,t ,I ► c i » 
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alio scea that C) clonic storms are a decided stimulus to mental as ell as 
ph) steal actisity. Such facts lead to the conclusion that as man has 
learned more and more about protccung himself from cold and moisture, 
and about suppljing himself with a good diet, he has gradualh been able 
to preserse both health and comfort in climates which are highly stimulat- 
ing, but which were too sexere for a more primitne state of civilization. 
Thus, even if there had been no cycles of climatic change and no shift- 
ing of the mam storm belt, the mere progress of civilization would pre- 
sumably have gradually earned the centers of the world's acuvity from 
vvarmcr to cooler regions. 

QUESTIONS, EXERCISES, AND PROBLE.MS 

r. Palestine, vvlxn first occupied by the Children of Israel, is described as a land 
flowins v\iih milb and ltufte> A hule fanltcr north in S)ria, according lo a careful 
Amencan arebeologuc. at about (he umc of Christ, “an area embraang somewhat 
more ihan :e,ooo square miles was more thicLIv pr^Jated than any area of similar 
dunenstons in England or m the United States is todav if one ntluJes ihe itnmedute 
vidaiiy of the large nioJern aty. . . . Mile after mile of this barren gra) country 
tnay be traversed vviihout encountering a ungle Imnun t>ang. Day after day may 
be jpent in iraielmg /rant one ruineii toon to another uidiout aeetng any great 
thing save a lerehnih tree or two sunding among rums. ... No soil is viul le 
a3)where except in a few' pUkLets in the rock from which it could not I« washed by 
theiorrenual raini of Uie wet season. Yet every rum is surrounded with the reniami 
of presses fur tiie nuking of oil and nine; ^ly one oanr hai been Jiseoiered m 
these high plateaus.” 

Explain the preceding faas. Show liow and why man's luiroundings in Palestine 
and S)n4 have changed in eavh of die following rr>pecu: (a) vegetauon, (i) toil. 
(e) agriculture; (J) density of p^'puljtion. 

a. Stud) the diagrams of rainfall m subtropical, monioon, and mldeoauncntal 
regions. Ana. Ai i}. and A^ao. Slioiv in cash case wlui ctTcst a diminution of ram 
fall and a slionrmng of the rainy seusoo would have upon the fnllowirg conditions: 
(•>) the seasons of planting and reaping; (i) die eiura-ler of 0 e crop*; (r) the oie 
of aninuls; (d) die depth of soil on the mountains. XVIuJi of die dure kinds of 
rrgioru Would be most iniluciv.eJ* Why? 



PART X 


MAN’S RELATION TO MAN 

CHAPTER XXVI 
POLITICAL GEOGRAPHY 

In all parts of the world geographical surroundings have a strong 
influence on political conditions. This is equally true among pnmitive 
people and among those most highly advanc^ For example, in eastern 
Persia the chief political idea of the primitive “Fowlers” who live on 
birds and cattle in the vast swamps of Scistan is to evade paying taxes. 
They do this easily because they live in a geographical environment 
>vhich favors nomadism. Being nomads, they can readily hide themselves 
and their simple belongings among the tall reeds where the tax collector 
cannot find them. The settled agricultural people on the open irrigated 
lands not far away, on the contrary, look upon taxes as no less inevitable 
than the seasons, for their environment furnishes no way of escape. 
Among advanced people environment produces a similar poliucal effect 
when It causes the coastal sections of a country to vote for ship subsidies, 
while the interior is strongly against them. Each of the great elements of 
geographical environment plays its part in causing political diiTcrcnccs. 
The size of a country, its location m respect to other countries, and the 
land forms, water bodies, soil, minerals, climate, plants, and animals within 
Its limits or on its borders all influence the relations of one country to 
another. They also cause some of the country's own people to want the 
government to act m one way and some m another, thus creaung politi- 
cal differences. 

Size as a Political Factor 

Large countries and small countries each have advanuges, but they 
are different. Large countries, for example, ate more bkely than small 
ones to maintain ihar independence. They are also more likely to be 
vclf-sulhcicnt, and to be able to supply Uieir own needs m time of war as 
well as peace. The United States has a greater variety and abundance 
5U 
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at minerals ihan any other coumry, as we saw m Chapter XIV, and the 
SoMci Rtpuhhc comes neM Laijjt countries lia\e the (utther adcaniage 
ut enio)ing free trade with more people than do small countries. One 
ol Europe 5 jjreatcst dilhcuhits is its thousands of custom houses. An- 
i.iher jdsjiujge is that, other dungs being ct|ual, large countries which 
hase a large jxipulatiuti ire well represented by their own goicrnments 
in foreign countries so that their rights and pnsiteges arc well cared fox. 

On the other hjnd. large countries arc much more likely than small 
onts to sutler from internal friction They often include within their bor- 
ders [Koplc who dillcf radically m race, language, religion, and habits. 
Such dilTcrenccs caused the <»ld Austrian Empire to go to pieces after the 
first World War. Esen if the yscople arc cterywhere similar m a large 
country, they are hkcU to luce disersc interests because they live in dif- 
tcrent kinds of ctwironments Collectors of wild rubber in the Amiion 
busin hj'c \crv ditlcrtnt imcicsis from those of colTcc planters in the 
south of Braeil An mdusuial half of a nation may has e interests strongly 
opposed Co those of an agricultural half, as was notably the case m England 
two or three generations ago A backward section may present a pro- 
grcssise stcuon from trying new methods, as happened in China when 
the south wanted a repulilic but the north su^^rced die old monarchy. 
A potercy stricken section may be a consuni expense to dte taxpayers 
of a more prosperous section, as lus happened more dian once in the 
United States. Comparacise unity of occuiutions, ideals, and mode of 
life makes such occurrences rare in small countries, and tltus is a great 
adtantage. 


Size and Independence 

The degree to which countries of difTcrent sizes ate able to reum 
their independence is illustrated bv the table of areas itt the SMiitical 
Yfjrl>aol(, of the League of Nations. Before Germany took Austria 
m 193S that book listed 207 govcrnmenul units, 66 oE which were sclf- 
goscrning either as independent countries, or as parts of the British 
Empire. The remaining HI were colonies or dependencies. Tlic per- 
centages in the following uble show that the large units were far more 
likely than the small ones to be ind^iendeot. 
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The precarious condition of small countries in tunes of political up- 
heaval 1 $ illustrated by the fact that from 1938 to 19-tO political inde- 
pendence was lost or greatly impaired in no less than 8 of the small coun- 
tries in the second group of this table, namely Albania, Austria, Belgium, 
Denmark, Estonia, Latsia, Lithuania, and the Netherlands. In the third 
group 5 countries, Czcchoslosakia, Finland, France, Norway, and Poland, 
sutTcred in the same way, but Finbnd and Norway base a \cry small 
population. Among the really large countries a senous loss of inde- 
pendence occurred only m China. In time of war a big country has a 
better chance than a small one to defend itself. Not only docs us greater 
yariety of products help it to be self-supporting, but us long boundaries 
afford opportunities for importing supphes from abroad. In case of insa- 
sion the mere size of a country may make it impracucable for the ins ading 
enemy to go\ern the country completely, as the Japanese hate found in 
China. In spue of this, however, such huge units as India, the Sudan, 
Belgian Congo, and even China are not really independent. Size alone 
u no guarantee of independence. 
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Sue and Progress 

The size of a country seems lo ha%c little relation to its progress and 
prosperity. Opinions about this sary so much that ivc may \sell make a 
careful study of the table preceding this paragraph.* The table shows 
the size and population of the 20 largest countries and die 20 smallest 
that are sufficiently independent to be reckoned as disunct countries. 
In no pair of counines is the area of the btger less than about SO times 



A-B— Tjpivil Acli.iiic. cf Norihttcucrn ^ope A MilLuie cowt at noon in a pasiure 
of Finland D SaiviniM ai the mu«iih of a nver m loutheaitern Norway. 

that of the smaller one opposite it. In some pairs, such as 5 (Australia 
and Cuba), and 19 (Ethiopia and ficlgium), the population of the two is 
not very dilTerent; in others (pair 16, Tibet and Switzerland, and pair 18, 
Venezuela and the Netherlands), the smaller country, although only 
about one thirtieth as large as the other, has twice as many people. On 
the other hand, India (numher S) has nearly sixty times as many people 

*Thii uble should tnrm ihc bui, oi a tanlul map uudy 
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as hide Bulgaria, and China (number 5) exceeds Guatemala almost 
200-fold. 

On the basis of a rough estimate of the relative progress of each pair 
of countries (a large one on the left and a small one on the right), the 
more progressive country is starred. Pair 1, however, receives no star 
because it is difRcult to say whether the Soviet Republic, with its ambi- 
tious attempts to industrialize itself, or Greece, with its remarkable record 
of absorbing a million and a half new people after the first World War, is 
more progressive and prosperous. In the next, it is clear that Canada is 
far ahead of hide Nicaragua, whereas in the third comparison the small 
country (Hungary) is almost equally ahead of the large one (Brazil). 
Between the United States and Liberia (pair 4), or between Austraha 
and Cuba (pair 5) there can be little doubt as to which is ahead. In the 
next pair (number 6) China, m spite of its recent troubles, is undoubtedly 
ahead of Guatemala. 

Iceland and Mongolia (pair 7) are so litde known to the world « 
large that many people do not recogmze them as separate countries, and 
do not know quite where they are. This is due largely to the backward- 
ness of hfongolia and the small population of Iceland. The cool, vol- 
canic, stormy island of Iceland, however, m spue of having a population 
less than that of Wichita, Kans, has made progress about as fast as any 
country in the world. It is not rich, but the general sundard of comfort is 
astonishingly high m proportion to the scanty resources, which comprise 
little except sheep and fish. In this respect it is like sev eral other “UQtries 
m high lautudes, namely, Norway, Sweden, Fmland, and the FalUand 
Islands. Mongolia, on the other hand, is sdU largely a country of desert 


nomads. , , 

The most progressive parts of India (number 8) would be considwed 
by some people as progressive as Bulgaria, but others would dispute this. 
Bulgaria, although it is a "peasant sutc," shows a degree of general com- 
fort and progress which is nowhere matched by an equally large ^pula- 
tion m India. Moreover, India has vast scaions where poverty and igno- 
rance prevail to an extent unknown in Bulgaria. 

Although Argentina (number 9) is a new country and Lttle Portugal, 
with which it is paired, is an old country, their general culture stands 
at so nearly the same level that neither of them is surred m our tabic. 
However, Arcenuna is cerUinly the more wealthy of the uvo, and Buenos 
Aires is more magnificent than Lisbon. The cultural dilTcrcnce between 
Mexico and Panama (pair 10) is probably greater than between Argcn- 
tina and Portuiral. In such places as the rainforest of southern Yucatan, 
to be sure, Mexico has a popubuon of wild Indians about as pnmiuve 
as those who h\c in the still more luxurunl forest of eastern Panama. 
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The Republic of Panama, on ihe other hand, has no great mciropolis such 
as Mexico Cay on its high plateau, and no such industrial cities as Puebla 
near Mexico City and Monterey m the north. Its fame is derised largely 
from the work, done there by other countries. 

Iran or Persia (number 11) possesses famous and beautiful cities such 
as Isfahan and Teheran Much of the country, howescr, is a desert 
studded with oases where the people h\e m mud hotyes and ate on the 
verge of want mueh of the time. Not even the most progressive and pros- 
perous parts in the northwest claim standards of living so high as those 
m most of Ireland. In the next companson (pair 12) it is hard to choose 
between Bolivia and Costa Rica. Each has its mam center on a tropical 
plateau, but includes a considerable amount of lowland rainforest. The 
Bolivian plateau is much the more elevated of the two. For this reason, 
and also because it has no scacoast and lies south of the equator, Bolivia 
IS the more isolated. Nevertheless, it has considerable mineral wealth 
which brings it into contact w«h foteignets. Much of its population cotv- 
ststs of Indians who still live in about the same way as they did before 
the days of Columbus. Costa Rica, on the other hand, is more nearly a 
white man's country than is any Latin American country except the 
three m the far south A coastal fringe of Negroes docs not alter the fact 
that for a tropical country it ranks quite high in culture and m the geii' 
eral comfort of its people. Banana plantations along the coast help in 
this respect. 

Manchukuo (number 13) is so new a country that we cannot >et tell 
just how It will rank when it has settled down into maturity. Its 30 
million or more Chinese are the result of an enormous immigration within 
the present century They appear to be at least as enterprising as the 
average people in the north of China. lu few hundred thousand Japanese 
are largely merchants, olHcials, and soldiers, and are decidedly competent. 
Thus there can be no queuion that Manchukuo stands far ahead of the 
typically tropical people of the Pominican Republic. Peru and Bhutan 
(pair 14) are mountainous countries in low latitudes. Bhutan, however, 
is so hidden away in the lower Himalayas and has so small a population 
(scarcely more than one thirtieth that of Belgium, which is only two 
thirds as large) that few people know anything idiout it. It has no great 
city such as Lima, and no copper tmnes or sugar plantations such as those 
which attract foreigners to Peru Nevertheless, the few travelers who have 
been there give the impression that i£ the Bhutanese were as numerous 
as the Peruvians they might not till b^nd them in cither progress or 
political influence. 

A comparison between the Utuon of South Africa and Denmark (pair 
15) emphasizes one of the chief comrasu between large countries and 
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small ones. South Africa is highly diverse. Cape Town and Cape Colony 
need not fear comparison with any country culturally, but vast parts of 
the Union are only just emerging &om barbarism. Denmark, on the 
contrary, ranks uniformly high in all of its small area. 

In pairs 16, 13, and 19, three of the uorld's most advanced countries 
(Switzerland, the Netherlands, and Belgium) appear among the small 
countries, and arc compared with three dutinctly backward large coun- 
tries (Tibet, Vcnzuela, and Ethiopia). The two sets of countries go to 
opposite extremes in scleral respects. The three small ones he m high 
lautudes, whereas the others he in low latitudes (although Tibet extends 
quite far north). The small countries border the sea and he near some 
of the world’s most powerful and progressive large countries. Tibet 
and Ethiopia have no seacoast, aod Venezuela lies far from any highly 
progressive country except the United Sutes. We think of the three 
large countries as highly mountainous, but they are no more so than their 
little companion, Switzerland. Moreover, Venezuela possesses vast plains, 
the llanos of the Orinoco Valley, and Tibet, m spite of its great height, 
has plenty of gently sloping land. Therefore, we cannot ascribe the back- 
wardness of the large countries to the relief of the earth’s surface. In 
pair 17, on the other hand, the large country (Colombia) diifers httle 
from the small one (Salvador), except that its plateau and mountains are 
higher. Finally, Turkey with its suenuous attempts to modernize itself 
has gone far ahead of Haiti with its large remnants of African barbarum. 

In this whole comparison we have found large countries ahead m 7 of 
die pairs in our table, and small counuies in the same number. In 6 pairs 
V'c have not been able to say which is more advanced. If we reverse the 
comparison, essentially the same result is obtained. By reversal we mean 
comparing number 1 among the large countries (the Soviet Repubhe) 
with number 20 (Haiti) among the small ones, number 2 large (Canada) 
"iih number 19 small (Belgium), and so on. Other geographers might 
rank the countries a little differently from the way it is done here, but 
it is dear that both large and small counuies stand at all levels of pros- 
penty, industry, progress, and political influences. Although size may 
have a great deal to do with a country’s ability to remain independent, 
it has little to do with progress and prosperity. 

Examination of a map shows that ocithcr small nor brge countries 
am more common in one t)pc of climate than another. It also shows 
'cry plainly that isolation helps a small country to remain independent. 
Eive of the 20 small countries in our list arc isobted by being located on 
islands. Eight of the others arc helped in the same way by mountains. 
Two, Liberia and Panama, are inde^dent only because they have been 
under American protection ever since they Bist became pohucal units. 
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In (act It li doubtful whether CtJiJ,GuaicniaIj« G^sta RicJ, Salvador, and 
Haiti would be mdcpenJeni if it had not been for ihc ,\{onfoc Doctrine. 
The other small countries owe their indc|>cndcncc largely to their o'sn 
cdorts, plus the protection aHorJed by islands and jnuuntams. 

The ones whii-h owe most to that ovsn elTorts arc Denmark, the 
NetherbneU. I5cl«ium. and Hungary, but ibc first three of these were 
nserrun by Cjcrmany in I'MO. Tlicsc four are the only small countries 
m our list whu.h arc located m acccssdile lowlands where they can be 
easily coiniuercil by oilier luiions unless they {losscss extraordinary 
ability U) maintain their independence. Together with Switzerland, 
Ireland, and Iceland, ilicy arc the ones sshcre general progress and 
comfort rank highest. It apjicars then that, although size has little to 
do with the progress and prosperity of a cutintry, small countries arc not 
likely to retain ihcir indc|)cndcncc unless they base one of three adian- 
uges (1) protection by some Urge cuunU) such as the United States; 
(2) mountains or ocean baincis that Veep ihcm aiMit from other coun- 
tries; or (3) unusually competent |>e«(plc. Esen before the last World 
War Iklgtum, die N'cdicrIanJs. and Denmark, which are the least 
protected of the small countries, were able to nuinuin their iiidciien* 
dence only because larger coumiics, such as Trance and Great Uritam, 
protected them. Uelgium almost lost us indci<nJencc m DH. Then m 
19-10 not only Belgium, ilie Netherlands, and l>cnmark. but 7 other coun- 
tries with a small area or a small |>opuIaiion lost their indc]Kndence. 
Switzerbnd, Hungary, and Uulgaria feared Uiat either Germany or 
Russia would insade their icrtuory, or m some oilier way control their 
actions. Uumania, a somcssliat larger country, but not of great size, 
was reduced to small proportions. 

Advantages of Small Countries 

The disadvantages which small countries have in maintaining their 
independence and m nuking ihemschcs self-sufficient arc to a consider- 
able degree balanced by the advantages of gttaicr internal uniiy. Te'v 
of the small countries in the preceding table have any Kriuus problem 
because of differences m race, culture, language, religion, or tjives of occu- 
pauons within their own limits. Ilcigium, to be sure, has some friction 
between its Dutch speaking Flemings and the French speaking remainder 
of the population, the Walloons, but this docs not create much difficulty. 
Switzerland has sections where Gexman, Trench, and Italian arc the 
respective languages, but the habits, occupations, and ideals of all lUccc 
groups are so much alike that this makes practically no trouble. Costa 
Kica has a white section on the highlands and a less populous colored 
(Negro) fringe around the coasts, and the whites arc trying to prevent 



INTERNAL FRICTION IN LARGE COUNTRIES 519 

the others from spreading. Panama possesses a tract of equatorial rain- 
forest where sa%ages sull roam. Ne\ertheless, m spue of such internal 
divergencies, the small countries arc on the whole characterized by a high 
degree of unity among their people. Such unity is one of the reasons why 
some small countries, especially the Netherlands, Belgium, Switzerland, 
and the Scandinavian countries, have a surprising degree of influence m 
proportion to their population. Tins is especially remarkable in the case 
of Switzerland which has no colonics and no scacoast to help it. Iceland, 
too, with only about 100,000 people and extremely limited natural re- 
sources, influences the world far more than do the vast provinces of Brazil, 
China, India, or Mexico where there arc millions of people. 

Internal Friction in Large Countries 

Large poliucal units almost invarubly have trouble because of their 
great diversity. The Soviet Republic claims that 176 languages are spoken 
Within Its borders. Its people vary from the progressive, industnal type 
found in the Leningrad district to untamed nomads m Turkmenistan 
and northeastern Siberia. The Republic includes people with the habits 
and occupations of warm deserts, cold tundras, vast coo) phins, and rugged 
mountains. It includes 11 federated republics and 22 autonomous repub- 
lics which are generally smaller than the others. Finns, Uzbeks, Turk' 
mens, Tatars, Jews, Georgians, Greeks, and Armenians all form non- 
Slavic groups, each with at leau a million and a half people. Khirghiz, 
Germans, i^lmuks, and many other nationalities arc represented among 
the republics. Even the great Sbvic group of the Ukraine Republic, 
With 32 million people, shows signs of wishing independence. Like many 
of the other racial groups it might break away from the mam republic if 
the central government should be weakened. The great Soviet Union 
could scarcely hang together if it were not that it has a central core of well 
toward 100 million Slavic people who live in the vast central plain and are 
^cry uniform in habits and ideas. 

One of the great worries of the Russian government is the vast distance 
which separates the Pacific Coast of the country from the nuin European 
^tion. The two parts are separated by an almost unmliabitcd cold 
pbteau eaa of Lake Ibikal. They arc connected only by the narrow 
thread of two railway lines, on both of which traffic can be easily intcr- 
tupted, specially in winter. Fear of war w^lh Japan leads the government 
to spend vast sums in maintaining an army and a great amount of military 
equipment m the remote eastern section where the popublion is iruignifi- 
cani. Many people believe that Russia would be far stronger if it gave 
“P several million square tnilcs of lU less homogeneous territory, cspcaally 
tn the far casL 
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Canada hkew:se suffers from its great size and from containing two 
diverse types of people Its population is scattered along the southern 
border in isolated groups like buds, each bead having a different color 
and being composed of a different material from the others. The eastern 
bead comprises the Maritime Provinces, mainly English speaLng, but 
with a few French It u interested m fishing, farming, and trade wilJi 
European countries The next bead is separated from it by 200 miles 
of high forested land so cool that there is little agriculture and few people. 

Tk close together. 

Ihis bead IS French Canada, centering in the St. Lawrence Valley from 
yucbec to Montreal It, too, is interested m farming, and Montreal is a 
great commercial center Ncscrthcless, French Canada wants mainly to 
be left alone Farther southwest in the region of Lake Ontario and 
Toronto the tliird bead touches the second, but is intensely English both 
sympathies. TTic history of Canada is full of the conflict 
between French Quebec and English Onuno. 

'.'T ‘'“'"'l' SlatiMcd, and sparsci, pnpula.td 

country must U ttarasej bcloro the fourth head ts reached in the great 
femonTm ‘T “ Etimomon ’This wheat-rafsing 
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to persist as a single polmcal unit T ‘ '0° unwieldy 

tive north has been pi^ against thc^r™"'^ again, too, the conserva- 



INTERNAL FRICTION IN LARGE COUNTRIES 


521 


large parts of China largely because the people in different secuons arc so 
remote from one another that they arc not much interested m uhat ha{> 
pens elsewhere, and cannot help much.e^calf they are ,nter«ted China s 
mere size has been a terrible source of weakness. Only when Chma has 

had a \cry strong central gosernment has Its size gi\en It power. 

Peru and Bolivia are so large that each of them is sharply dvidcd mto 
a relauvely progressive plateau sccuon and an extremely backward low- 
land section of tropical rainforest, or of jungle and scrub. Peru, Ecuador, 
and Colombia have quarreled bitterly over the part of this relauvely use- 
less territory where they approach one another on the upper Amazon. 
Bolivia and Paraguay fought a long war over the part where 
ma>a and Paraguay Rivers afford a waterway from the Adanuc Ocean 

to oilfields as well as to scrub forests. ^ 'tt. 

Pciu, bMUSC ot US grcit iscfsuy. hss another confhet. The compara- 
tnely cool but sery dry and nairotv plain along the Pacific toih * 
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^ Sirwhere south Amettea ,uw farth.. 
» cit rUl *e yvay one would see fmle except tropical scrub, say anna, and 
rainfo, “ with some .topical jungle, many r.ycrs, ^ ““”5 

and finally a bit of desert close .0 Utc Pacific C^t. 
south hue; one can wascl almost equally far and see =>"“■ “1“"^ 
sign ot m^fern man. If one suns Oums - Ven^uet, a„^ natels 
toward Aiuncion m Paraguay, one vviU advan- 

The pohucal problem of how to use th« vast ''=>*« '1“” the coaU and 
uge of die uttetly dilferen^ 

namly PonuguL sect, on of dye eountn-. nstend.ng ^ 

nonhyyatd, yywl. the pmdom.nandy^n, Sjwmsh. and 
enending fmm San Paulo 

southerners arc called, have ocen rca y p i„ 

dye Rto Je lanei.o group to iM neat 

In dte United Stales, Au.rralu “r‘',^Sra“in aTy Urge coun.riex 
quent d.yersuy probably make at litile trouble a. m any urge 
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This IS mainly because these countries are dcsv and have been settled by 
comparatively homogeneous people or at least by people who wanl to 
become like the older setders m speech and customs as rapidly as possible. 
Nesertheless, Argentina has a grave conflict between its great city of 
Buenos Aires in the center, the gram-raisuig country round about for a 
few hundred miles, the cattle country outside of that, and finally the 
sugar lands in the north, the fruit country in the west, and the sheep 
country far south in Patagonia. 

Australia, like many another large country, would probably be better 
off if a large part of its territory were sunk under the sea. This is true 
not only of the vast desert, but perhaps even more of the northern region 
of scrub forests and savannas with its wet and dry low-latitude climate. 
A submergence of these areas would give the remainder of Australia a 
more humid climate and greater capacity for supporting population than 
It has now, and would get nd of a constantly irritating problem. The 
Northern Territory of Australia conuins only 5,000 white people and 
18,000 natives m 524,000 square miles, and the population does not grotv 
appreciably The federal government has pour^ out money on the poor 
notthern parts of the country, making surveys and explorations, helping 
settlers, subsidizing cattle ranches, and building useless railways. A con- 
spicuous example of waste has been the building of a railroad northward 
1/100 miles from Adelaide to Alice Sptings fStuait) m the midst of a vast 
desert. There is practically nothing for the road to carry. Trams run 
about once a week, and even then are very short. Nevertheless, the Fed- 
eral Government is bound by a promise to complete a lailroad to Port 
Darwin on the north coast. South Australia gave up its rights in the 
northern part of the country only on condition that such a railway be 
built. It would be sheer waste of money to finish the toad. Kevcrtheless, 
many Australians want it because they fear that, if the white man does not 
utilize the waste spaces of northern Australia, the Japanese or other 
Asiatics will surge in and occupy the land. One of Ausuaha’s most hotly 
contested political problems has been wKat to do about the whole problem 
of a “White Australia” and the unsettled tropical north, where nobody 
wants to live. 

Political Effects of Size and Diversity in the United States 

Among the large coonmes the world the United States probably 
suffers as little as any because of size and diversity. One reason for this 
IS that all parts of the country have climates m which white men can live 
comfortably, and only a small part» rcUtively speaking, is too extreme for 
agriculture. Added to this is the fatt that because the country is new 
and prosperous its active people move around so much that large numbers 
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of almost the same kind of people arc found in all parts. Europeans 
often say that the sameness of the \arious sections destro)$ the joy of 
trascl. At Tucson in Arizona, Spokane in Washington, Concord in New 
Hampshire, and Jacksonwllc in Flonda, people near clothes nude m 
New York, cat food out of the same kinds of cans and packages, live in 
houses of the same shape, size, and color, read the same s>ndicatcd col- 
umns in the papers, sec the same irunies, and talk the same slang. The 
Europeans may not like all this, but it is a good thing for us. It helps us 
to have somewhat the same sort of unity that little Denmark has, although 
not to so high a degree. The more we can overcome the differences due 
to our diverse geographical environment, or at least can prevent them 
from making one section quarrel with another, the better. 

Political Diversity within the United States 

It is impossible for the United States, or any other large country, to 
prevent geographical differences from giving rise to political problems. 
For example, until the United States adopted the quota system the East 
and the West had quite different ideas about immigration. The western 
United States, which faces Asia, did not want Asiatic immigrants. Its 
{Kople felt $0 keenly on this question that they engaged in riots agamsc 
the Chinese and Japanese, and compelled the country to adopt the policy 
of excluding these races. The East, because it faces Europe, is indifferent 
about Asiatics, but has always been Intensely interested in European 
immigration. For many years the East wanted as many immigrants as 
possible, and hence was agamsc all rcstriciions. Now*, however, the East 
believes Itself to be in much moic danger from undesirable immigrants 
than the West. Now that immigration on our coasts is closely rcgubied, 
the storm center in this respect « the Mexican border. 

The coasts and the imenor of (he United States often put different 
kinds of pressure on Congress. Both coasts agree as to the wisdom of 
large appropriations for haibor developments, and in both sections there 
•s a strong sentiment for a large navy and "adequate'" coast defenses. 
Both coasts also want laivs to encourage export trade. The East, hoiv- 
c^cr, having a large surplus of manufactured goods, wants to discourage 
the importation of similar goods from Europe. Tlie West, on the other 
hand, having no great manufactured surplus and being face to face with 
great Oriental sources of raw imicnak wants to encourage imjxiru of 
almost any kind. The interior states, however, arc inclined to say that 
the United States is so strung and nch that no country wil) ever tlarc 
attack it. They believe that the country will prosper no mailer wbetlicr 
*he government helps foreign trade or not. What they want is Luge 
appropruiions for tivcr improvcmciw, natioiul highways, irrigatica 
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projects, forest reserves, national parks, soil preservation, and agricultural 
bonuses. They say Utat i£ vast sums are spent to deepen harbors on the 
Atlantic or Pacific coasts, equally large sums ought to be spent for im- 
provements in states v,hich have no sea borne commerce. 

This conflict of mitrests often leads to log-rolling and results in the 
so called pork barrel bill Congressmen often try to get appropriations 
for their own district regardless of the rest of the country. It is a grave 
mistake to think that money should be spent in one’s own particular 
district whether it produces national benefit or not. Money spent on New 
York Harbor, for example, benefits almost every part of the country, be- 
cause It stimulates trade and increases the profit on both imports and 
exports. The coast states err when they oppose the spending of money 
for irrigation, or for the building of great national highways- These 
examples illustrate how prejudice and greed may be fostered by the geo- 
graphical location of a place. A project such as the St, Lawrence water- 
way should be judged from the standpoint of the country as a whole _ 
(page 263). 

Climate and the Civil War The greatest elfect of geographical diver- 
sity upon political conditions in the United States is connected with cli- 
mate and crops Because of their climate the southern states are among 
the best places for cotton and tobacco, which are usually two of the world’s 
most profitable crops. Strange as it may seem, this fact has in one way 
been a decided disadvantage, for it led to the entrenchment of Negro 
slavery. The early setders soon found that they could make great profit 
out of tobacco if only they had laborers, and when cotton became stiU 
more profitable the need of laborers increased. Since white people of the 
northern races are averse to working much out of doors in the South, 
especially m summer, owners of large farms or plantations began bringing 
black slaves from Africa. 

No one then thought this wrong. In early days slaves were held 
among the Puritans of New England as well as among the people of the 
South. In the Norih, however, slave labor did not pay. To get a living 
from the soil demanded hard, steady work, for which the slaves were not 
fit. A slave ate as much as a white man, and wasted much more. In the 
northern States « was actually more proliublc to hire a while man than to 
own a slave. Hence slavery did not long survive. 

In the South, on the contrary, slavery was profitable. The white 
man was not at his best because ti the long summer. A slave, however, 
could do more than in the North because there was no severe winter to 
hinder him. In the southern chmatc even the labor of an ine/ficicnt 
s'lavc furnished more than cnou|^ to feed himsell and his family, and 
the work of other members of the family swelled the profit to the owner. 
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This was cipcciaUy true when she pnees of tobacco and cotton were high. 
Thetefore, in the South slavery persisted. . ^ ^ , , 

While slaiety thus became entrenched in the South the wrald was 
gradually becoming coniinced that human sbsery is wrong This con- 
tiction Lly spread in die North. It failed to mahe headway in die 
South because the Southerners, IiU people eiery where, thought that 
methods which were profitable to diem must be right Hence for a time 
anli-slatery and pro-slavery dominated the pobtia of the whole country 
and finally brought on the Civil War. That terrible struggle would never 
have occurred but for the marked climatic contrast between the Nonh and 
the South. Even today the political divergence arising from the dilfctence 
in climate between the North and the South P““ I uf 

the Democrats count on the vote of die “sohd Soudi, while the chief 
strength of the Republicans IS m the North. 

Horn Ceograpdy Donimarer ,hc Turrtf {loerr.oi. m dnierrean M,/ CO 
Many people mppose that they believe in free trade o' 
of prindpL of ^neral iustice. The vast ma.oni,. ovve . ho d on 
hehef or the other simply because of 4c place where diey 
pauon that they follow, or the way that patents happen to "Kd, 
twuoH uwi “‘'T ’ . not pjtnou in our treatment 

of the forget the good of the country as a viliofe and think 

only of what products we want flee or protected 
cal condition: in our particular t^rt of 'h' 

eumplcs oi things that have actually hapjvcnc i g Massachusetts 
bill has been under discussion illustm.e his words. < 

Republican, although belonging to the party 

demanded that hide, be placed on the ''Jow X 

manufacturing region. At the same time a era increased The 

‘maS ';‘r.ire X » tice.S’d) «Te„ .be untf on suga, was 
lednced byV Dem«,a.. 

Kepublicans, teptesenling^mne a g Mountain. 

the measure tuoih anJ naiL i > /ev Tft.- rmrcscnutivc* 

lui pany of it. ivil")- of „taeclion and Inch ptiee. 

,ur■L‘^bX^XtX‘X'an7^Xan''dMwpr.e.fm.he,lnngv 
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which it must bring from elsewhere. Manufjcturcrs generally want 3 
Un(f on tnjnufaciUTcd giHjds and free trade fur raw materials and food. 
The rich agricultural Mates of the Mississi(^u Valley generally want low 
dunes on manufactured gouds and high duties on food. Today tlieir 
demands have shificd i<> a jwlicy whereby the guvernment guarantees 
agricultural prices, purchases surplus products, or in some other way 
helps the farmer in tlie same way that tariffs help manufacturers. The 
southern states in general faxor free trade bicatise they liring practically 
all iheir manufactured goods from a distance, and produce little that 
would be imported e\cn under free trade On the other band, free trade 
would nut lower and might even raise the price of their two large export 
ertps, cotton and tobacco. 

QUI STIONS, Exescisrs. ANt> PRObLLMS 

> Prepare maps sliowing die present U>un<Liries 11/ Iur<if<ean countacs earn- 
pared with iliose nl 1913 and 1937 Di^cum ihe cuicrai'liiol conditions which 
dtietminrd the lixauon ai each new Iwuniliry Slum ili« elTeei of (u) mountains, 
(i) distriUJiJon of races, (r) rooics »f irampocMWofl, (cf) jrhiirary uerait of 
power, (c) mineral resources 

2 Look up the tlimnic firaph (or VbJitusiuk (Xtij) and point out what 
{eawire of it hast had an eflect on intetnational tcfaiiont and how 

3 On an outline map of European Ruwia and Siberia, color the coasts winch 
are icebuund in winter Insert the iratu.Sil<rrian and Irani Caucasian railways 
With liicir mam brancltes and conneewons to (oeojtn tnuiutirs Draw tint* along 
the four most feasible routes by which Ruuia and S<l>ena might find outlets to the 
ocean on i!ie louih I>etcribe each route from the following [xiints of tiew! 
(a) topography, (A) climne, (r) location m ret|>ecc 10 wcllseiiletl parts of die 
Russian Empire, (J) c!>£ficuliy of building and operaung lines of communieauon; 
(f) international selations 

4 It his been said iliat the great area coicred by ihe UmieJ States prcicntt 
real commuiuiy of interest Prepare both pros and cons for a debate on this 

ciueiiion. 
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POLITICAL RELATIONS OF RELIEF, SEA POWER, 

AND BpUNDARIES 

The Influence of Relief 

(I) n, App.lachmn Highland. Let m now look at the »a, m 
which certain speciric factors in the geographical ens.ronment 
political relationships. Although the mam hne of cleat age between lie 
states in the American Civil War was elimatie, “ ‘'“"S' 

from tlie relief of the land. WiUim A' ^ 
lachian Mountains caused a split between the highland, and -he kt Ws. 
The highlanders, by reason ol their geographical ‘“"““"‘''"S’:,! 
and scattered, and !heir farms were small and 

not work slate, in gangs, raising large amounu of '"“'I "S ‘T he 
and tobacco. Hence slat, labor did not pay. Therefore throughou the 
Appalachian region from West Virginia southward the mounla nee^ did 
not agree with the ilateottnmg plainsmen, and did ^ 

.Many of them ioined the Northern army, and the ™1“ ? 
corned the coming of Northern troops. Today these regions tend to tote 

TVirri-n, o/ Rrhe/ and Loaa.ian. Belgium illustrate, 
the ellec“ ofrehef in quite a different way. Because that country n I«a.ed 
between Germany and France and is a. |be Xn a £n - 

relief with rough highlands to the southeast it 

ground. llelglL-s location a. the narrowest l“''.“'■'’'XTe„7 mu- 
led die SpanL.ds to hold the eounliy a o^^ 

tury. For the same reason .he " J M Germany 

iTflTir a^S™. -SilrSm? "• wm 

moie Uiere ■‘“" XthThaTrnl « iSkng to do Belgium suffered 
mZrasmVHthT chief parue, to the quarrel esc^ 

It lost an enormous quantity of machinery 

ruined, and ill nutetial progress set “ MIm, On a map of the 
(3) Ha... Rrlir/ Coo.rhcarer ^ VS many .!..ec,.o.->. m 
Balkans notice the numerous moun enn rang m, an , J 

which they run. Between them he numerous y lams, soriw 
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size like those of eastern Rumcla in Bulgaria, and others mere little 
pockets among the mountains 

Into this region have come many sorts of people. Some, such as the 
Turks, have found a resting-place hwc when want and famine, or hostile 
invasions, caused them to migrate from Asia to Europe. Others, such as 
the Yugoslavs, have been forced out of the plains of eastern Europe by 
similar causes Thus Momenegnns, Albanians, Serbians, Greeks, Bul- 
garians, Turks, Wallachs, and Rumanians arc inextricably mixed. In a 
broad plain these people might gradually have become more or less unified 
as have the races from which sprang the English or the French. Each 
little valley or plain in the Balkan Peninsula, however, is more or less 
isolated by a mountain wall, so that the various races preserve their own 
linguistic, social, political, and religious characteristics. Consequently 
they engage m almost continual quarrels. In addition to this, all alike 
have been discontented because of the poverty which generally prevails 
among mountains, and have been inclined to attribute their troubles to 
their neighbors or to the government. 

For all these reasons the Balkans have always played a troublesome 
lole in Europe. The Turks, when they were in power, abused and 
massacred the Christians until the Christians appealed to the powers of 
Evwopt ptoietiiori V/hen the Chswvtatw bttaTne siipitmt, ihey ofwiv 
ill created the Turks. Moreover, the Christians have abused one another 
most cruelly because of difletences m creed, language, and race. First 
one great power, then another, and finally all together have tried to bring 
order out c£ the Balkan chaos, but always the mountains and the condi- 
tions which go with them have baffled such attempts. The old Austrian 
Empire took possession of the provinces of Bosnia and Hercegovina and 
gave them a stable though repressive government, but the mountaineers 
did not like foreign rule, and the Serbs of Serbia were continually inciting 
their fellow Serbs of the Amman provinces against the government. 
Trouble of this kind in 1914 was the immedute spark which started the 
first World War, although other and deeper factors were still more 
important. When Austria demanded a reckoning with Serbia the Rus- 
sians stood by that little Balkan anintry, and thus the great conflict was 
precipitated. Today the Balkan countnes are still dissatisfied. Bulgaria 
wants back the Dobru]a on the coast of the Black Sea. Rumania holds 
much territory claimed by Hungary. In Yugoslavia the Serbs and the 
Croats ate continually quarsehog 

Political Rivalries Due to the Sea 

Russia's E0oris to Gam a Good Sea Frontage. The sea creates political 
problems quite as serious as those due to the relief of the land. Russia 
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has long suffered because of her poor access to the sea. The handicap thus 
imposed was greatly increased when she lost ^tonia, Latsia, and Lithu- 
ania at the end of the first World War. From that time until 1939 
Russia’s only western oceanic outlet was at Leningrad. That port, how- 
escr, suffers from a twofold disad\antagc. First, it is icebound from three 
to fi\e months or more in winter. Second, all the commerce bound from 
there to the open ocean must pass through the narrow straits at the 
western end of the Boluc, which can easily be blocked by an enemy. 
During the first World War Germany closed the Baltic completely to 
Russian commerce. When the second World War began, the Russiam 
saw their chance to get a better oceanic outlet in the west. Accordingly 
as soon as Stalin had made his famous agreement with Hitler and had 
oterrun Poland with his armies, he turned to the Baltic States. One by 
one he forced Lithuania, Utsia, and Estonia to hand oscr scaporu and 
islands so that Russia might ha\e pons which are frozen only a short 


lime each winter. ■ « i. 

Russia’s next step in getung control of the sea was more 
She demanded that Finland gi%e her certain seaports and the Aland 
Islands between Finland and Sweden. When Finland refuse^ to do th^ 
the northern oceanic oudets of both Russia and Finland bepn to 
itnporunt. The vast northern coast of Europe and Asia is praeucally use- 
less in times of peace. During the first World War, howetcr. the clwmg 
of the Baltic by Germany compelled Russia to use the western part of her 
bleak northern coasts. Since Archangel is icebound more than half the 
jear, a railway was built to the far northern port of hfurmansk which is 
far enough west to be kept open by the warm waters of the North Atlantic 
Cnft. The iraporunce of boOi pom vanuhed ,Mlh the tecum of puce, 
hut the Muttttamk tailcoaj apin beeatne inipoiune tthen Russta tried 
to enforce her demands hy imading Fmlattd. Nonce how the railroad 
mas parallel to the eastern border of Finlutd. From « as a ^ Russian 
trcopi tried to diise straight across the natron est part of FtitlanJ, the 
■smist,- andeut the country in Isio. Finhnd’s otsn Atcuc 
samo also became important because the tsar sMt ^ , , 

only place sthetc Btittsh and other foreign ihipt could reach Finland. 1 
the end Finland « as defeated because its small size made it no match to 
the huge Sosiet Repuhhe. Then the Sosiet goternment 
Island, and ports in southern F.nUnJ as .sell as a stop of 
Finland’s eastern frontier to protect ihe Murmansk rai way.^ • , - ,nJ 
it inshted that Finland hu.ld a satltsay across tis narrow nan . anu 
Site the Russians the pr.s.lege of unham, «red 

count,, to Notway and the AtUntie Coast where the Atbnt.e Dnft 
presents the water from eser being frozen. 
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On ihc cast, that is, on t!»c Pacific Coast o{ Siberia, Russia is lumpercd 
onl> 3 Imlc less thin on the mwih Lsen as far south as VlaJisostok the 
ports arc troubled b) ice for four or more niuntlis in the sv inter, and com- 
tnerce is impeded Theriforc in IV/S Russia obiaincJ from China the 
right to build j railroad through Manchurn,* and to hold an icc-frcc out- 
let to the open sea at Port \rthur She held this elcsirablc harbor only a 
few years, for Japan had long cinctcd it and was desirous of asserting her 
mfluenee in the nutthcni isafti of Chiai rVccordingly. Japan declared 
u ar and expelled Russia from the coast of southern Manchuria, and now 
has purchased the \sholc Manchurian Railroad. Russia has had to be con- 
tent with iViis, but e\er since the Russo-Japanese Vv’at xiieie bas been fsst- 
tion between the two countries over the right granted to the Japanese to 
fish in Russian waters from baLhahn Island, 

On the south Russia’s only outlet to the open ocean is through the nar- 
row str.nt of the Uos{Kirus at Constantinople. In the old days, inasmuch 
as the Turlss held Constantinople (Istanbul) and there seemed seam pros- 
pect of obtaining a free outlet ilicre, tlie Russians again and again con- 
sidered the pt(i)ect of an adsance across Persia or Afglianistan in order to 
reach the Persian Gulf or the .\i ibun Sea niey ne'er succeeded, jwrdy 
because of Lnglands strenuous diplomatic op|x»iiiiin, but also because 
the deserts and mountains of Persia are serious olisijcles tu railroads. 
Russia's inability to gain a desirable scacoast, and her conseijuent isola- 
tion from her allies during the first World War, were great factors 
in her collapse and in the spread of Uolshcsism. At the outbreak of the 
second World War, Turkey was inclined to be friendly with Russia. 
Fear that Russia tsould want Consiantinople, however, was so strong a 
political factor that Turkey swung to tlic Allies until the time when 
Germany seemed to be winning 

England's Relation to the Sea. tiie rivvlrs of encl-sno asd flssIv iv 
WATtJis OF sooTiiwESTLKN ASIA CngUnd has generally opjxiscd Russia’s 
plans to reach a favorable scacoast because their success might threaten 
British rule m India For a long lime England feared tint war might 
arise with Russia. If that happened a strong Hussnn fleet coming from 
the Black Sea, or from a good base on the Persian coist, might close the 
Suez route, cutting England’s communication with India and crippling 
the iiivUsh Empire. For that reason England for many years supported 
Turkey, and insisted that Russia and the other great jsowers sign a treaty 
which agreed that m lime of war the Bosporus and Dardanelles should 
generally remain closed to the passage of all warships except those of 
Turkey For the same reason England used eiery jxissible means to 
strengthen her influence in Persia The first World War freed England 
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from all fear of Russia by sea. The second World War again aroused in 
Britain great fear that Russia and Germany between them would some- 
how get possession of Istanbul and of the straits of the Bosporus and 



A— Thr« TjTK^iJ s^nc* ui Ruivun rJjoJ- 


^■trdaticllcs. In conjunction with German control of die waterway of die 
l^Jnube, du$ would hate ghen them almost complete power user Ku- 
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mama, Bulgaria, and c'cn Hungary, together with large power over 
A ugoslavia 

now E^CL.^^IJ's RELATION TO THE S£\ HAS SIRt-VD tWTISH INVESTSIE.NTS 

w oRLPw IDE Lngland’s rcbiion to Russia is on!) one pluse of her interest 
m sea power Her acu'uv by sea tvoi only gave Great Britain the 
greatest cclonial empire, but hai alvo led the Briiid] to make investments 
m every corner of the world. Before other great nations were able to do 
so, her ships were ready to carry the world's trade and ihcrcliy build up 
great furiunes from the profits on frcigliL Because Britain had surplus 
capital {com those sources and (tom her mantifaciuces and also because 
her abundant means of communicaiiun by sea Lepi her m touch with all 
parts of the world, British capita) hat been invested in all kinds of enter- 
prises from Cape Horn to .Alaska and from N'evv* Zealand to Norway. 
These investments keep her jvcrmaneml) interested not only in her 
colonics, but alva m other pacts of the world, thus giving the Uriiish a 
broad interest m world politics quite diiferent from the provincial interests 
of most people who live far from the sea. 

CEjtMANv's ciuuxNLE OF tKiTisii SEA rowxK Great Dritam and Russia 
are not the only nations that apptccuie the value of supremacy u]ion 
the sea Geettuny s eagerness in this respect was a facCnt in the first 
World War. Cramped and overcrowded conditions in Germany because 
raf the rapid growth of population and the hmiutions of the frontiers led 
the whole country to agree with the far-seeing Bismarck when he said, 
“The future of Germany lies upon the sea." A great merchant marine 
was rapidly built, and a large navy to protect it At the same tune an 
attempt was made to ( 4 riain colonies and co foster foreign trade. Such 
acUMiics aroused Bniish jealousy. Tlve English believe that the slicngih 
of their empire depends upon the protection of the lines of communication 
between the island center and the great dependencies in all pans of the 
world. They think ilut if any other power or combination of powers 
should overcame the British navy, the Empire would crumble to pieces. 
The fear that Germany migbi m lime be strong enough to bring about 
such a result was also a reason vvhy England insisted on maintaining a 
ivav7 equal to those of any other two powers. She kept this up until the 
United States began to build a large nav7. 

In the second World War naval power weis even more important than 
m the first. Germany's main aim was to surve Britain by using subma- 
rines and airplanes to destroy the British navy and the merchant ships 
which brought fiaod, raw matenaU, and mutmvotvs to her island enemy. 
Bivtava’s geeatest attempt was to keep sbsps saftly srr&Nvng. The Unwed 
Slates felt that the dangers to shipping were so great that our ships were 
kept out of the war zone. One the main reasons why we entered the 
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first World War was that the freedom of our ships to sail the seas was 
destrojed. In the second World War we gave up that right, an event of 
major pohtical significance. 


The Ownership of Minerals as a Political Problem 

The international aspects of minerals, and their effect on world politics 
and wars, were discussed m Chapter XIV, but minerals also have an effect 
upon the internal politics of a country. In countries such as England the 
owner of land is supposed to own everything from the surface down to the 
center of the earth. In other places, such as many of our western states, 
he owns the soil, the water, the stones, and all the rights needed for agri- 
culture, house-building, or other ordinary pursuits, but does not own the 
minerals that are extracted by mining. They belong to the government, 
which gives them to anyone who discovers their presence and files the 
proper claims. In still other regions such as Argenuna, Italy, Germany, 
and Mexico, the minerals belong to the state, and can be mined only on 
proper payment to the government. 

Many thoughtful people think dial in our own country this last system 
should be followed. They believe it is not right that a man should make 
millions simply because he happens to inherit or find a mineral deposit, 
while another who works harder and with much more intelligence makes 
only a fair living. Hence our government has withdrawn large areas of 
mineral lands, that is, it has said that for the present they shall not be 
granted to individuals. In both this country and England there has been 
much agitation for the nationahzauon of the coal mines. The supporters 
of this idea say that minerals such as coal and petroleum arc so important 
and so easily exhausted that the state ought to guard them. Others say 
that government ownership would be unjust and would cause the mmes 
to be worked incfGcicntly and wastcfully. Some people take a middle 
ground and say that the best plan is for the government to own ^e 
mines but allow private companies to operate them on the paymwt ot a 
royalty or percentage of the profit. These differing v icw s cause the own- 
ership of minerals to be an important poliucal quesuon not only in the 
United States, but in England and elsewhere. 


The Relation of Geography to Political Boundaries 

Typer of Pohticul Boundaries. Many of the most serious ^Iitiul 
problems arise from international boundaries. The second World War 
started with Getraany’s attempt to include all Germans ss tthin her boun • 
atits, and to put an end to the troublesome boundanes of the socalled 
Polish Corridor. Many political boundaries depend on land forms, » a c 
l~l.es, soil, minerals, el.imte. segeration. and esen on tbe dtsmbuuon of 
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animals. Many others dcpcnJ on ihc dislribuilon of races, languages, and 
religions, or upon the ability of rtroiig countries to take territory a«ay 
from \'cak ones. 

Mountains form an especially good kind of boundary, but unfortu- 
nately other conditions often prexent them from being used. Here are 
some of the ad'antages of mountain boundaries' (1) They form barriers 
which naturalb separate the people on the two sides; (2) a mountain 
boundary usualU bes m unoccupied lands xshich haxe no great \alue; 
(3) the crest of a mountain range is usually well defined, so that there 
1 $ little question as to where the boundary hes; (4) such a boundary is not 
subject to changes like those ol rixers 

Spain furnishes one of the best examples of the political xalue of moun- 
tain boundaries. The P} renecs, xxbich cut it ott from the rest of Europe, 
arc so hard to cross that throughout much of its history Spam has been 
quite separate from central Europe. Tltc mountams were one of the rea- 
sons why Spam played so btde port in the first World War. Italy, also, 
is cut oil from the rest of Europe by the Alps Accordingly no armies 
except those of two of the world's most d.)ring generals, l-Iannibal and 
Napoleon, haxe tx« ciosscd the mam chain of the Alps. Only at either 
end where the .Ups descend lu mere foothills can they be crossed with 
comparaiixe ease, and exen there the railroads need tunnels. Yet in the 
past armies from France, and especially Austria, haxe sometimes gone 
this xiay to Italy. Norway and Sweden, Spam and Purtiigal, and India 
and Tibet are other examples of countries separated hy mounums. 

Deserts also form goi^ boundaries. Although they do not proude 
any such definite line as do mountains, they proxide wide areas that are 
of little xalue, and thus they keep nations apart and prexcni wars. Rivers 
arc good boundaries as long as people cannot cross them easily. When 
they arc spanned by bridges or crossed by ferries, howexcr, they become 
poor faoundancs. They ate likely to Uc m densely populated regions where 
the people on the two sides haxe much to do with each other. 

The best of all international boundaries are large bodies of water. 
They arc gcod because (J) they arc unmistakable and permanent; (2) 
they usually coincide with human boundaries of race, language, religion, 
and so forth; (3) they arc not complicated by such factors as the presence 
of minerals or good land across xxhich the boundary cuts. Oceans pro- 
xide far more miles of boundaries than do any other geographical features. 
A country xxith long oceanic boundaries is fortunate. Great Britain, 
]apan, France, Italy, Greece. India, Cuba, Denmark, lb* Utuied Saxes, 
and Canada enjoy this kind of adxantage. 

How Good Political Bouitdanet May he Bad Commercially. It is 
important to realize clearly that the po/trreof effects produced by gcographi- 
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cal conditions may be good, while the roiwmerrtj/ effects may be deadedly 
bad. For example, politically a country is fortunate if its boundaries are 
sharply defined by high mountains and arc not easily crossed. Commer- 
cially such boun^ries are unfortunate, for the)' hamper transportation 
and trade. India and China illustrate the matter. TTiey are separated 
by the great barrier of the Himalayas and various other mountam ranges. 
This has been an advantage politically because it has prevented wars. 
It has been a great disadvantage commercially for it has almost prevented 
commerce. It has also bmited the interchange of ideas and has thus 
hampered the progress of civihzation. 

Why Artificial Boundaries Are a Disadvantage. Wherever interna- 
tional boundaries fail to coincide with natural barriers, trouble is likelv 
to ensue. For example, the southern boundary of the United States is 
marked in part by the Rio Grande, but farther west it traverses the open 
plateau. Even the Rio Grande loses its value as a barrier in dry weather, 
for then it can easily be forded at many points The rest of the boundary 
is marked only by pillars set so that one can be seen from the other. Only 
in part Is it followed by a high barbed-wide fence built in order to pre- 
tent cattle from sirajmg or being driven across the boundary m defiance 
of the customs regulations. When Mexico is in commotion, as frequently 
happens, there is nothing aside from a shallow river or an occasional 
fence to prevent armed raiders from crossing into the United States. In 
1916 a notorious raid of this kind occurred at Columbus, N. M. Ameri- 
can civilians and soldiers were kiUed by Mexican bandits. American 
troops were sent into Mexico and stayed for months, and war betw ren the 
two countries was averted only with great difiiculty. In times of peace 
ercat quantities of alcoholic liquor and thousands of prohibited immi- 
grants arc ••bootlegged” across such boundaries from both Mexico and 


'-^aaa. 

Unfortified Boundaries. The most effcaivc method of avoiding 
trouble along an international boundary, especially where there is no 
natural barrier, is that upon which the United States and Canada have 
agreed. From the Great Lakes westward the bouniry cross« plains, 
mountains, and rivers regardless of natural features. There, an in parts 
of New York and Xcvv England, it tt as easy to cross the border as to 
travel within cither country. Fortunately, the friendship due to s.milari v 
in race, language, and ideals, has led Canada and the Unit^ " 

agree never to fortify the boundary or make any preparation for miliuo 
acinity along its course. This agreement is npdly earned out. yet ire- 
quendy small disturbances occur because of the ease wi * 
border can be crossed. During the Gvil War, for example. Canadian 
r>mpaihizcrs with the Southern Confederacy tried to organire an armed 
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expedition to in\'adc the norihem states {rom Canada. Early in the first 
World War, half a century later, Germaa sympathizers from the Uiutcd 
States crossed the boundary and uicd to injure Canada by blowing up 
the Welland Canal In later years the ease with which the Canadian 
border can be crossed was one of the greatest obstacles to the enforcement 
of tile prohibition and the immigration laws of the United States. 

Sweden and Norway furnish another example o£ unfortified bound- 
aries. They ha\c agreed that a strip within 15 kilometers on either side 
of the international boundary shall form a “bulfcr zone" wherein neither 
powet will erect fotiifications The same sort of agicement has been 
entered into between Siam and Burma. 

Hou/ Germany's Frontiers Helped Start Two World Wars. Among 
the world's great cutions Germany has politically the most unfortunate 
boundaries. An undersUnduig of them helps to explain some of the 
causes of the two great wars of the present century. The really bad sec- 
uons of Germany’s boundaries ate on the cast and west. The eastern 
boundary crosses a featureless plain, while the Dutch boundary on the 
west 15 similar, though swampy. Before the first World War the boundary 
toward Belgium and France lay mostly in a region of low hilU easily 
traversed. Commercially such boundaries would base been good were it 
not that they gave Germany the mouths of the Niemen and Vistula 
Rivers which naturally belonged to Russia, and cut Germany off from 
the mouth of her most important river, the Rhine, where the chief Ger- 
man seaport would naturally be located. 

The indefinite character of her eastern aoj western boundaries was 
one reason why Germany encroached on her neighbors. In the cighieemh 
century she annexed part of Roland, and In the nineteenth took Alsacc- 
Lorramc from France France naturally wanted to recover Alsace- 
Lorraine, for that section is rich m iron and the majority of the people 
were French in sympathies. Except along the Vosges Mountains m 
southern Alsace there are no physical boundanes to separate this region 
from France any more than from Germany Therefore both countries 
felt obliged to provide military defenses along Germany’s western bound- 
ary. In the same w.iy on the east Russia and Germany were not physi- 
cally separated. Before the first World War they had no agreement like 
that between the United States and Canada. Moreover such an agree- 
ment was difficult because the two countries differed greatly not only in 
language and habits, but also in ideals and purposes, ^ch was constantly 
afraid of encroachment by the oriier. 

Even in times of peace the absence of any distinct barriers on the 
east and west of Germany caused difficulties The Poles by the hundred 
thousand went from Russian Poland into eastern Germany and took the 
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place of German workmen who had moved west to the great manufactur- 
ing districts or migrated to Amenca- Thousands of Germans uent mto 
the Baltic provinces of Russia and there became a dominant force. These 
things made Germany feel that her power was declining in the south- 
eastern part of her own country, while at the same time she was losing 
her own citizens elsewhere. On the west the Germans felt hampered 
and hemmed in because the great volume of foreign commerce that camt 
down the Rhine had to pass through the hands of the Dutch, who control 
the lower Rhine. In the same way the Belgians profited because much 
of Germany’s fordgn commerce passed through their teintory. The dis- 
content caused by these conditions was one reason why Germany was so 


ready to go to war in 19H. 

Character of Boundanes in Central Europe after the First U orld War . 
From the purely physical standpoint the boundaries of central Europe 
after the Treaty of Versailles were htUc better than the old ones. Ger- 
tnany’s boundaries had the same disadvantages as before, and some new 
ones. The Rhine, indeed, is geographically far less of a barrier than the 
Vosges Mountains. On the cast the German boundary everywhere trav- 
ersed a level plain and could easdy be crossed at any point. Tlic only 
advantage was that the new boundaries satisfied the racial aspirations of 
more people than did the old, but there wxre still plenty of racial minori- 
ties Included in countries where they did not want to be. Among the new 
disadvantages, one of the worst was the Pohsh Corndor along the Vistula 
Rjvcr and the separauon of East Prussia and Danzig from the rest of 
Germany. The Germans felt more indignant about this than about ^cir 
loss of territory at any of the other three corners of the country. They 
also objected strongly to being forbidden to unite with Austria. 
having two or three million Germans included in Czechoslovakia. The 
attempt to change these conditions was a major factor leading to the sec- 
ond World War. • , • n 

Poland’s boundaries as setded at Versailles in 1919 were politically 

‘■'ven wxirsc than Germany’s. Poland wascarved out of an open plain. In 

fact, the lack of any barriers between Poland and her naghbors had been 
one of the mam reasons why the old Poland of a century ago was divided 
iKtwccn Germany, Austria, and Ruttia. and the same mistake was maoc 
again. The lack of barrier boundaries may have fostered Pobnd s foreign 
ttadc, but it left that country completely open to attack from i 
fnany and Russia in 1939. Tlie hide Baltic sutes of Lithuanu. 1-atv^ 
and Estonia dared not resist Russian aggression at that umc not ^ 
cause they were so small, but also because their pUini odered no natural 
Iwundarics to protect them. 
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Geographical Nature ol the Monioe Doctrine 

In the New World ihc Monroe Doctrine is a conspicuous example of 
the ciTcct of geography on poliiics. According to Ujis doctrine no nation 
outside of America is allowed to cJitam new territory in llie Western 
Hemisphere or to establish a new government over any part of it. The 
United States took the lead in this movement of America for the Ameri- 
cans partly because this couniry is located in the most stimulating cli- 
mate of the New World We were able to maintain it partly because 
the wide Atlantic separates the Americas from Eurojic. Tlic Monroe 
Doctrine was fir%t declared in 1S23 when the South American countries 
had revolted from Spam and were establishing republics. At that time 
there was danger that European countries would take possession of South 
America as they later took possession of Africa. Tlie United States did 
not wash this, for the people here believed in self government and wanted 
the South Americans to have an opportunity to try it for themselves. 

If South America had been as close lo Europe as Africa is, tins country 
could not have prevented England. Gernuny. France, and other Euro- 
pean powers from taking parts of Latin America So much time, cx^vense, 
and danger, however, were then involved in transporting an army across 
the sea that no European power thought it worth while to risk war with 
us in order to obtain colonics. Thus Latin America was left to try its own 
experiment! in self government. 

QUESTIONS. EXERCISES, AND PROBLEMS 

I. On an outline map of the United Suics, color all ihe boundaries, both slate 
and naiioiul, according to ihe follouing schme: («) loundanes determined by 
mountains— -red, (4) by water— blue, (<■) by Jescriv— yellow; (J) by arbitrary lines 
of latitude and longitude or other sisatghi tines— green Disaiw yout map lo show 
what parts of the country are cbaractoized by each kind of loundancs, and why 
3 Make a boundary map of Europe like the one foe rhe Unwed States described 
in exercise r, and discuss it m ihc same veay Wntc our a stalcmcnl of the chief 
points of cantrasl between die maps ot Use United Stales and Europe, and ihcir 
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INTERNATIONAL RELATIONS 


Controlling Factors in International Relations 

The relations between one country and another depend largely upon 
the desire of each country to accomplish the following purposes; (1) to 
find markets for its own products; (2) to purchase commodiues which 
it docs not produce; (3) to find homes for its surplus population; (4) 
to find opportunities for its people to invest capital or otherwise make a 
h\ing away from home without losing their own citizenship; (5) to pro- 
tect or otherwise help people of its own race, language, religion, or culture 
in other countries; (6) to protect itself from aggression; (7) to est^hsh 
cultural relations through travel and the exchange of all sorts of ideas. 
In the pursuit of these objecuves every cnergeue country tends to expand 
its sphere of influence. Sometimes this expansion is commeraal; some* 
times it consists of sending out settlers to regions which have a differ- 
ent poLtical allegiance; and sometimes it takes the form of taking 
don of new territories. All three processes often go on together. The 
countries which have the greaicu energy, that is, those of the cyclonic 
regions, arc by far the most acuve in all this. Those that have scacoasts, 
especially coasts bordering dircedy on the main oceans, also tend to be 
especially active, because they have the best chance to reach other parts 
of the world. . , 

The degree to which this process of expansion creates friction wi 
other countries depends largely upon geographical condiuons. a coun- 
try has large undeveloped areas of its own, it is less likely to interfere wiin 
other countries, as is the case vv^dl the United States, Canada, an gen 
ttaa. If it can take possession of new territories across the sc^s fast as it 
needs them, it is well content to leave its neighbors alone, ^is was tnc 
snuauon in Great Britain during ihe nmeteenth centun- « » country 
>r hemmed in so that it cannot expand, and there are no bac war ovm 
territories of which it can take possession, as in the case of Oernuny, 
>t is hkcly to make trouble. 


Colonies and Empires 

because of this desire for expansion the course of history has 
fnU of cases where strong nauoas have spread their powxr over wxak 
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ones, or o\cr parts of die world that were not well organized politically. 
Eg>pt, Persia, Greece under Alexander, and the Roman Empire all illus- 
trate this At certain periods China has expanded cnormouslj. In mod- 
ern times the British Empire u the most outstanding illustration, but all 
the great powers and some small ones also illustrate the matter. The 
follow mg list of countries which own colonics in other pans of the world 
IS interesting m this respect It shows the extent to which the countries 
of the world controlled outlying possnsions before the second World War. 




1 



Central Country | 


1,1*. etc. 

Counlnet 

1 





Area, square Populaiion 

Area, square 
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194000 1 


133 

1,500 
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.348.300 
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10. Soviet Republic 

6.5*9000 



•> l.rwv. 

It. United States 

3.974 000 

137,000 



13 Japan 

l 47 .<ioo 

71.000 

609 

64,000 

>3 ip-century China 

1459000 

4II.000 

3021 

97.000 


•T»rl*ti5«iia» and Keam p«rt at Cr««nlan(! 
f Sfuttbcriao and allker olanila, wiaWr populaUao. 


Ooe of the remarkable features of this list is that half of the countries 
which now ow n outlying posstsuons border the North Sea. Little Den- 
mark and Norway, to be sure, possess nothing but cold northern islands, 
with a very scanty population. The essential point, howescr, is that they 
possess certain qualities, either geographical or racial, which have made 
them spread their political power beyond their own borders. The Nether- 
lands and Belgium, although small, have large and populous colonies, 
capable of producing great wealth. Great Britain and France go far 
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ahead o£ all ocher countries as possessors o£ colonies. Only Germany 
among the North Sea countries fails to be represented. 

Another way of looking at the matter is to inquire how far the world's 
colonial possessions belong to the se\cn great powers Here, again, all 
except Germany are represented. Italy’s possessions arc not so good as 
those of Great Britain and France, as is es’ident from their small popula- 
tion in comparison with their area, but they are of considerable size. The 
Soviet Republic owns an enormous territory, but it is hard to say how 
much should be counted as colonial possessions and how much as truly 
Russian. In the tabic the republics of the Caucasus and Central Asia ha\e 
been counted as colonial because independent gosernments were there 


displaced by Russia. 

The United States might have held sast colonial possessions in the 
West Indies and the rest of Latin America if it had so desired. As things 
now stand the table shows Alaska, Puerto Rico, and the Philippines as the 
country’s main outljing possessions, but the inclusion of the Philippines 
is only temporary. Finally Japan ranks with the Netherlands and France 
ia the number of people whom it controls in conquered or annexed terri- 
tory. •!£ we include not only Chosen, Manchukuo, Formosa, and sanous 
islands, but also parts of China now dominated by Japan, the Japanese 
colonial figures become much larger. The fact that Germany alone of 
the great powers is not included m the uble is a weighty matter in any 
attempt to explain the World Wars. Even before the first Woj^ W it, 
although Germany’s outlying possessions had an area of 1,140,000, they 
had a population of only 13 million. 

Aside from North Sea counUies and great powers the other countries 
ia the preceding table are ones whose days of colonial greamess are gone. 
China, in its greatest days, held a larger ouUymg area than any country 
«cept Great Britain and France. Spain’s colonial possessions, aside from 
the Canary Islands, are largely desert and of little saluc. Portugal suil 
holds nearly a million square miles in Africa and the East Indies. Aside 
hom the Azores, Cape Verde, and a fe%v other African islands, howeser, 
her colonial territory consists mainly of uopical scrub an saianna. 
H'"CC it suppons only 11 ptoplc per rqoire mile in ronmn to 21 .n inc 
™U)ing possession! of the United Sutes. esen thoogh AlasU is induced, 
15 in those of Great Bntain in spite of the rast ssasle areas m Canada and 
Australu, SO in those of the Netherlands, and 105 tn those of JaP"-- 
China, even nvore than Spain, represents a eolon.al envp.re that ha. 
emmbicd to pieces. On the other hand, Aurtraha and New Zealand 
■night be added to the preceding list because they hold tropical 
as mandates from the League of Nations, Tal.ng the vvudd " 
an the „ost progressise nations, aside from Gemuny, have oudyin. pus- 
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sessions unless tl^ey are cut tilt from the open sea, hWc Sweden and Switzer- 
land, or arc so new that thev hate more tlian enough to do in dc\ eloping 
their own lerncorics, as is true ot Argentina and Canada. 

Stages of National Development 

Our understanding of the expansion of nations will be helped if we 
think of all nations as in one or another of the four stages discussed by 
S s.in Vilkenhurg m his /‘ofitieuf Geo^jphy. ^ouih, adolescence, ma- 
turity, and old age A young nation is one that is just st.sriirig a new 
career It may actually be old in years, but it becomes young if some 
new circumstance leads it to readjust itself to new boundaries and new 
methods. Poland and Russia both became new countrirt at the end of the 
first World War. Germany was new after the German Empire w’as 
formed in IS/O Canada, Argentina, and Australia show another kind of 
youth, they hast not yet fully developed their iciriiocy and arc too busy 
at home to care much about what other countries are doing. All young 
countries are alike m needing to be left alone so that they may quietly 
develop their resources and become adjusted to their boundines and 
their neighbors. 

While this adjustment is taking pbee, or when it is finished, some 
new circumstance may gradually or suddenly ilwow a country into adoles- 
cence. The chief characteristic of adolescent countries is that they are 
dissatisfied and want to expand. They want new markets, new places for 
colonitation* new sources of raw materials, and new territory outside 
iheit own boundaries. This is what luppencd prematurely to Soviet 
Russia when Scalm suddenly tried to gain control of all the little countries 
on Russia's western frontier In IWS. It happened more slowly to Ger- 
many prior to 1914. Old countries, too, may be thrown into the adoles- 
cent stage by new discoveries, inventions, or ideas. Spam and Portugal 
acquired adolescent vigor when the discovery of the route around Africa 
and of the New World opened up a vast new field of exploitation. The 
same thing happened then in England on a smaller scale. It hapiicncd 
there again in the nineteenth century when the steam engine revolution 
ized both manufacturing and transportation. This led to a marvelous in- 
crease in population, and to an eager desire on the part of the British for 
new markets and new resources. 

Adolescence is an uncomfortable stage both in people and nations. It 
leads nations to strive for enlarged boundaries at home and for posses- 
sions abroad. It is a potent cause of war. It is the period when dictators 
and rmUxaty h«oes most eawly command a following. Sometimes it 
produces events which satisfy the ambitions of a country, for the Umc 
being at least. Often it leads to disaster and to a new penod of imma 
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turity. Iq a general way adolescent nations arc the “have-nots,” the ones 
who not only want more territory, larger markets, larger resources, but 
also arc actively out to get them. 

When an adolescent country has been fairly successful m attaining its 
aims, or at least has gone as far as it reasonably can in that direction, it 
settles down into maturity. Dunng the adolescence of the United States 
we purchased Louisiana and Alaska, quarreled with England about Ore- 
^n and Washington, took huge slices of land from Mexico, annexed 
Hawaii, and ended by taking various islands from Spam. Now, however, 
we arc well content with our boundaries. We arc even willing to give 
up some possessions, such as the Philippines Great Britain is similarly 
mature. Its vast empire contains all manner of resources, and these are 
avaibble for the home country and the dominions as long as Britain 
remains master of the sea. France, the Netherlands, and Belgium are 
simibriy mature, satisfied, and anxious to keep things as they are. Coun- 
tries such as Sweden and Svvit 2 Cfland feel the same way, not so much 
because they have all that they want, but because thev are comfortable 
8Qd can sec no way of getting more. Their attitude is wholly difTercnt 
from that of countries such as Germany, Italy, Japan, and Russia, all of 
"hich were in the adolescent stage when the second World War broke 
out in 1939. . 

When old age arrives, a country begins to break up. Spams loss of 
her colonies was a sign of old age. So was the break-up 
Austro-Hungarian Empire at the end of the first World War. China is 
an outstanding example of an old country which has been numbling to 
pi«cs bit by bit throughout the present century. Turkey, too, was m 
the old, weak stage: until the first World W» stripped off a large part 
of Us territory and left a homogeneous core which forms a vigorous young 
nation. One reason for old age is that in their adolescence and early 
maturity nations add to themselves areas which are alien to them m Un- 
swage, religion, ideals, or race. Such alien areas seek self gov ernment or 
to join other political umu which are more to their bkmg. 


Geographical Environment and Expansion 

The expansion of nations in their adolescent stage is especially 
to the influence of geographical environment. The general Pfmf=r- 
mvolved IS this: when a nation is somehow sumubteJ to action it often 
attempts to expand in many directions ot b* the wrong rcction. 
mately, b^ 3 pr.Kcss of Inal and error it discovers the cas.cu l.nc 
'M’ansion and follows that. The case with which a country can exi'and 
'Spends largely on the geographical environment. Mountains an P • 
important in this respect, for it w generally much cas.er J 
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across plains than across mountains. Deserts act like mountains in hold- 
ing nations back The sea. on the other hand, is now the easiest of all 
hnes of expansion, although in ancient tunes, before there \scrc ships. 

It was one of the hardest 

hfore important than any of these physical features arc the skill and 
energy of the people in the adolescent country in contrast to the countries 
into which expansion may take place. Russia found this to her cost when 
she fought with Finland in 1939. Of course the bitter weather, with tern* 
peratures far below zero, helped Finland. And of course a little nation 
of 3 million people could scarcely be expected to hold off a nation of 170 
million indefinitely. The \ital fact, however, is that ihc Finns possessed 
a degree of leadership, energy, and forethought for which the Russians 
were no match The Russians suffered because during the previous 22 
years iliey had killed or exiled a btge part of their leaders. They were 
also at a disadvantage because at litsl they used troops from the cast and 
south. Thus to a certain degree the Finns who live in the cyclonic part 
of the world were competing against Russians from a less favored geo- 
graphical region. l*raccicahy always, unless there is some great dispaniy 
of numbers, the people in the more favored natural regions e\cel those 
from levs favored regions, no matter whether they compete in war, m 
commerce, or in science This fact explains many ol the most important 
trends in the expansion of nations. When an adolescent nation directs Its 
attack against people in a more favored natural region it usually fails. In 
the long run it expands along the lines of least resistance. The less the 
resistance the farther it expands. Let us see how this works out in specific 
cases. 

How Britain Expanded across the Sea 

The earliest attempts of Britain to expand beyond the limits of the 
BtitisK IsUs were coiwveclcd with cnoiw u> increase the holdings of its 
early kings in France. Then, as now, however, France had qualities 
which made it a poor field for Ktiitonal expansion on the part of other 
countries. It was well populated and progressive according to the stand- 
ards of those times; ic was large enough to be a strong national unit; and 
Its people had as much energy as the Bnush. Therefore England lost 
ground instead of gaming it. The discovery of America and of the route 
around Africa to India made up for this by opening some entirely new. 
kinds of countries to British enterpnse. All these new countries were far 
inferior to Britain in the mechanical aspects of civilization. All except 
the northern United States were also inferior in climatic efficiency and 
in the two greatest mineral resources, coal and iron, although these did not 
play any part till the nineteenth century. 



HOW BRITAIN EXPANDED ACROSS THE SEA 


5^5 


When Bnuin turned her aueation across the sea, Spam, Portugal, and 
France were also looking in the same direction. The easiest line of 
expansion for all these countries was across the Atlantic In Africa three 
obstacles presented themsehes: (1) the deserts which arc charactcrisuc 
of west coasts; (2) the fcserish jungles of the “Guinea Coast” in low lati- 
tudes; and (3) the length of the \oyagc to and around the Cape of Good 
Hope. Spain and Portugal, in accordance with their geographical posi- 
tion, found their sphere of activity in the low latitudes of America, where 
the mild chmate prevented their colonics from growing great. England 
and France colonized farther north, where the climate is stimulating The 
fact that England is an island, and looks seaward, while France is part 
of the continent and must constandy keep an eje on its frontiers by land, 
helped the English to wrest from the French their American possessions 
across the seas. Thus by far the best part of America became English, 

Curiously enough, however, the fact that Britain secured the best part 
of America had much to do with her loss of that same area. The northern 
United States embraces most of the only really large section of the world 
which rivals Western Europe m chmate and resources. Thus, when the 
colonies there grew strong, they were a match for the British, and freed 
themselves. This is one of the many cases where a great nation has been 
unable to expand permanently into territory which is geographically 
equal Of superior to its own. Of course the sea voyage and troubles with 
France put the British at a great disadvantage. It is worth noting, how- 
e'er, that, even though Canada remained as part of the British Empire, 

« soon followed the example of the United States in managing us own 
sSairs. Energetic people will not tolerate abuses which more apathetic 
folk put up with for centuries. 

In India the etTcct of geographical conditions upon England s colonial 
history was not at all the same as in the United States. Soon after the 
‘hscovery of America, British merchants went to India to engage in trade, 
^ud with no purpose of founding a vast Indian Empire. They foun a 
densely populated country whose inhabiwnts lacked energy because of 
Ac tropical climate, and who were correspondingly backward m aviliza- 
Accordingly, for their own convenience and safety, the Bntish mcr- 
Aants assumed control of a small area near Calcutta and governed it. 
At first they merely took space enough for forts within which to shelter 
Acir warehouses and olficcs. Then, for greater peace of mind, they spread 
Aeir po^^„ over the towns where the fons were located and in lime over 
surrounding districts. But ndghboring Indun states troubled thcni. 
^metimcs the trouble was due to the aggression of the forceful tnglisti 
‘«dcrs; sometimes to the dishonesty and treachery of the natives, in 
'»her esent the strong people from an invigorauag chmate conquered 
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the weak tropical people. Thus British rule was spread abroad. The 
process has continued until England governs over 350 million people in 
southern Asia. 

During the first World War the location o£ Mesopotamia and Pales- 
tine gave England a special interest m those regions. Germany had been 
getting a foothold in Mesopotamia, and thus bade fair not only to domi- 
nate the land route from the Mediterranean to India, but even to threaten 
the sea route Turkey, on the other hand, began to threaten the Suez 
Canal from Palestine. Hence England conquered not only Mesopotamia, 
using India as her base for suppLes and troops, but also Palestine with 
Egypt as a base. When peace was doJared England was left in control 
of these regions and in a position to carry out her long-chcnshed plan of 
a land route of her own from Egypt and the Mediterranean to India. 
Outside her actual possessions and mandates the influence of England is 
paramount in Irak, Iran, Afghanistan, and Tibet, because her position in 
India makes her the nearest strong power to each of them. 

In the Southern Hemisphere Bnush expansion followed much the 
tame coucse as ic\ the Northern Australia, wtth its sparse native popula- 
tion and Its good climate in (he southeast, repeated the history of North 
America on a small scale, as did New Zealand. Those regions were easy 
to take possession of, but the European colonists there had so much 
energy that they soon governed themselves. There was never any revolu- 
tion, however, because the Australasian colonics did not develop until 
England had learned the lesson of good colonial government. In South 
Africa the course of events was midway between that m Australia and 
India. The British settlers encountered a denser native population and 
a Icss-sumulaung climate than in Australia. They dominated the natives 
as m India, and they met and conquered Dutch settlers much as they met 
the French m Canada. Ncvcnhelcss, progress has not been so rapid as in 
New Zealand, for example. In tropical Afnca the conquest of the British 
colonics took place much as in the later stages of India’s history, but the 
results have been relatively meager. Elsewhere the BnUsh colonies arc 
relatively small or unimportant. In Egypt, England acquired a colony 
because Egypt happens to he on the highly important route which con- 
nects the homeland with India But in 1922 England gave up her direct 
control over Egypt except for a canal zone where her position is much 
like that of the United States m the Panama Canal Zone. 

y^hy the British Empire Has Grown so Great 

(a) Britain's Central Location. The reasons why the British Empire 
today embraces nearly a quarter of the earth’s surface may well be 
classified according to the table m Chapter I, showing the ekments of 
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geography. The location of Britain off the northucst coast of Europe 
brings it relatively near the middle latitudes of America and thus led the 
Bntish to occupy the best part of America, That helps to explain why 
m the world as a whole English is the most widely used language. The 
location of Britain in respect to India was also influential in causing the 
Suez Canal to be dug, and was the reason why England took charge of 
Egypt and still controls its foreign pohey. After Great Britain became 
imbued with the purpose to build up a great empire she set herself to 
control the best lines of approach to each of her possessions. This in- 
'ohed picking up islands such as the Bermudas and Falklands, and ports 
such as Hongkong, all over the world. Today along her most important 
route leading to India England has secured a whole string of wav -stations 
—Gibraltar, Malta, Cyprus, Suez, Penm, Aden, Socotra, and the Kuna 
Muna Islands. Britain is the meeting place of the most remarkable 
network of lines of communication that the world ever knew. She has 


improved her highly favorable location much as Pans improved hers by 
building roada and Chicago by railroads. 

(i) The Advantage of the Empire's Island Home. Great Britain is 
fortunate In being an island, particularly an island with a submerged 
Wist. Had her territory been joined to the mainland, she might perhaps 
Iw'c remained united with France. Certainly her interests would have 
been directed toward the continent, as have those of France, because of 
die need of protecting herself from other countries and of maintaining 
Wnstant intercourse with them. Had her coast not been submerged she 
would have lacked the hundreds of harbors, great and small, that keep 
her in touch with the sea. Moreover, when she came in conflict with 
other nations which were also cipandmg by sea she had an advantage 
because her long coast gave her far more sailors and ships than the others 
and also led her people to be mictcsied in commerce and remote 
overseas ventures in a way that is not possible for an inland country. 

(f) How the Ocean Brought WoHJaide Expansion. Being sur- 
rounded by water Briuin had to expand by sea or not at all. Since she 
“panded across the water she was able to choose whatever pbees she 
referred with much less hindrance ihan if she had tried to push this way 
that by land. Moreover, the discoveries of Columbus and others 
Pfttcntcd her with a vast variety of relatively weak countries among 
to choose. North and South America. Africa, Australu, anJ 
“udiern Asia were all inhabited by people whose stage ^ civilization and 
«Stee of energy made them no match for the British. Thus the grow mg 
Empire was like a tree which is able to spread its r«>ts vvioely in 
porous soil. Spain and Portugal were like Jess vigorous irea pushing 
roots into the soil dose fay, while France and the Nctheibnui wer 
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hampered by having rocky soil m the shape of the continental countries 
of Europe on one side of them Bang as energetic as any people in the 
world, and being much more active on the sea than any others, the 
British were able to take [xissession of almost all the best regions in 
America, Africa, Asia, and Australia. Even when other nations had 
preceded her, she often drove them out, as hajipcncd to Holland in New 
York and South Africa, to France in Canada, and to Portugal in Ceylon. 

(tf) How Coal and Iron Aided the Empire's Growth. In later times 
the minerals of Britain have been of the first importance in the growth 
and maintenance of the British Empire An abundance of cheap coal 
close to the water enabled Untam to substitute steamships for sailing 
V essels sooner than any other nation Then it enabled her to run her ships 
cheaply and gave her cargoes to take abreud in exchange for bulky fcod- 
stulfs and raw materials. Thus coal clinched Britain's control of the $ea. 
So, having picked up an island here, a seaport there, and a whole province 
somewhere else, she was able to hold them easily. Her iron ore helped 
equally, for with the co.vi it enabled her to modernize her manufacturing 
with steam and machines sooner than any other country. Her manufac- 
tures supplied her ships with the most profitable kind of goods for export, 
and thus were one of the mam causes of the growth of the empire. 
Petroleum is the only important mineral product which neither Briuin 
nor her colonies supply m abundance. For that reason after the first 
World War some influentiai Englishmen wanted to retain Persia and 
pact of Transcaucasia tn oider to comiol the Baku oil fields. Others, 
however, felt that such a course was contrary to the spirit embodied in 
the League of Nations, and that it would be enough if the oil of Iran 
could be developed by Bnush companies 

(e) How Bmuh Energy Turns the Scales. Tlve climate of England, 
as we have seen, comes close to being the best m the world. It lets people 
work and play actively outdoors at all seasons, and thus helps to make 
them not only healthy, but also lough and uurdy, it stimulates the mind, 
so that people can think clearly and act energetically. Thus when the 
British are pitted against Mher nations their extra energy has again and 
again turned the scales and enabled them to hold parts of the world 
against their rivals. One of the main reasons for the strength of the 
Brmsh Empire is that several of the chief colonies have climates which 
resemble that of England in their stimulating qualities. Southern Canada, 
New Zealand, and southeastern Australia rank highest. No other country 
has colonics which approach these in this respect. Their value is evident 
from the sturdy help that they gave m the World Wars. 

(/) How the Need of Food and Raw Materials Encouraged Expan- 
sion From the point of view of a colonial empire the fact that certain 
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useful plants and animals cannot grow in the British Isles has pla)ed an 
important part. The search for \aliublc products such as tea, spices, and 
silk, as well as gold, led to Britain’s first expansion to India and America. 
In later times, when manufacturing became important, the fact that 
Britain cannot produce either food or raw materials in sufficient quantity 
and variety impelled the British still further to expand their empire. The 
jute and hides of India are far more valuable than all her spices, silk, tea, 
and precious metals. So, too, the wool and meat of Australia; the wheat, 
wxod, bacon, cheese, and paper of Canada, the cotton of Egypt; the 
rubber of Ceylon; and the wool of South Africa arc the kind of products 
that make her colonies worth while to Britain. Neserthcless, many 
thoughtful people doubt whether the possession of all these colonics has 
really increased the prosperity and happiness of Great Britain. They 
point to the Scandinavian countries and Switzerland as countries where 
overseas possessions have had little or no influence, but which rival Great 
Britain m general comfort, and have not been subjected to the strain of 
terrible wars. 


The Expansion of the United Sutes 

Because the United States is a region of high energy and vast resources, 
is inhabited by a strong race, the process of expansion has gone on 
Mpidly, We bought Louisiana and rVlaska partly because they are located 
nearer to us than to any other strong power. Hence they were worth more 
to US than to France or Russia, their previous owners. Two other 
geographical conditions also entered into the matter, namely, the fact 
Louisiana guards the mouth of our greatest watenvay, while .lUaska 
“ rich in fish and fur. In Texas, Arizona. California, Washington, and 
Hawaii, location was also a primary factor in causing the expansion of 
United Sutes. In Texas, not only the nearness of the region to ihe 
»pidly growing eastern parts of the United States, but ^ the form of 
die bnd and the nature of the climate were imporunL The gr^t plain. 
®otmuous with tlut of Louisiana, invited settlers, while the 

climate and v cgetaiion for cattle raising was a strong attraction. Other 
Paru of the southwest fell into our hands Urgely because much of them 
desert, and the pans that were not desert were so far from .Mexico 
few Mexicans lived there and misgovernment was rampant, llcnc^ 
»pitc of much talk, there was little organized opposition .n .Mexico 
they were ceded to this country. Although the whole 
10 the advanugc of Texas and the United States, it was »maly 

■f*- It illustrates the way in which the demands of the cnergctw fw,i 

^cyclonic regions are forced upon the weak people of the tropic* and Use 
^«t. h must also be rcmcmbcied that, by reason of its osvn natural 
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growth and the addition of settlers from Europe, the United Sutes was 
rapidly expanding, while Mexico was changing but little. Mexico herself, 
toi^ether with the unfasorjblc climate, presented us from expanding 
southward, while England was firmly established in Canada. Hence the 
natural direction of expansion was westward. This explains why the 
sealers of the United buies pressed mto Washington and Oregon ahead 
of the British, who claimed those regions because of their fur-tr'ading 
posts 

Oui other acquisitions also illustntc the effect of climatic contrasts 
and of location At first our expansion, like that of Russia, was entirely 
by land, hut later we followed Engbnd's example and stent across the 
water. First wc took the Hawaiian Islands because they are nearer to 
us than to any other country. Moreover, although not on the short route 
between this country and Japan and China, they are a port of call for 
many steamers. For these reasons and also because of their wealth in 
cattle, sugar, and other tropical products the early Americans there formed 
a solid nucleus for modern government and we felt obliged to support 
their aspirations to become part of our union. In Samoa, also, we took 
action, first because we vvanied a naval station in the South Pacific, and 
then to end misgovernment. 

After die war with Spam in 1893 we placed a proieeiorate over Cuba. 
Because it lies at our very door we were interested in its sugar crop, and 
wanted to right its wrongs. Our acquisition of the island possessions of 
the Philippines and Puerto Rico, however, had little geographic cause 
except that they arc nearer to us than to Spam, and Spain’s weakness and 
corruption were in port of geographical origin. As for Guam, we were 
glad to get It because of its location where a coaling station was needed 
if wc were to maintain much intercourse with the Philippines. Since 
then we have from ume to tinve exercised a mild ptoicttoTate oxer 
Nicaragua, Haiti, and Santo Dommgo. Today, however, the adolescent 
spirit of expansion has given place so fully to maturity that we have 
promised freedom to the Philippines, given up our protectorate over 
Cuba, and almost ceased to interfere m the internal affairs of other West 
Indian and Central American republics. 

The Panama Canal Zone and the Virgin Islands, however, fall in a 
group by themselves. We took Panama from Colombia because we 
wanted to use our strength in forwtarding the great international enter- 
prise of the canal. We bought the Virgin Islands from Denmark because 
the United States feels that it should not run the risk of letting islands 
guarding the approaches to Panama fall into unfriendly hands. 
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The Expansioij of France 

France is another mature country located in a highly stimulating 
climate. She, too, has expanded into regions occupied by weaker people, 
but not m the same way as Great Britain and the United States. Of late 
she has not had much surplus population with which to establish 
colonies like those of Britain. Her land frontiers have been bordered 
by strong countries, so that she could not expand into neighboring terri- 
tory. Soon after the disco\ery of America she made her first colonial 
attempt in the same \vay as Great Britain. Many of her people setded 
in Canada, some in Louisiana, and a few in India. These places she lost, 
chiefly to England, because of the English energy and sea power and 
because, being a self-supporting agricultural country with little excess 
population, France did not really need colonics- All that she holds today 
in these regions is a few tiny biu such as the islands of St. ^'^tre and 
Miquelon off Newfoundland, Maruniquc in the West Indies, and the 
port of Pondicherry in India. In thus losing her early American and 
Indian colonies France suffered the same fate as the Netherlands and 


Portugal. 

During the nineteenth century, when the need of raw materials an 
of markets started all the great countries of Europe on a new hunt for 
colonies, France again made an attempt. This time she did not expand 
from her Atlantic Coast where she had (ailed before and where she would 
base had to compete svith England. Instead she went out (tom her 
Mediterranean Coast to Algeria and Tunisia, the nearest Ian t at sva 
not held by a strong nation and hence was weaUy ™ 

“Panded into the Sahara and eseniually loch the bull. o( \Sest Afna. 
Today her possessions in the continent of Africa arc twenty times t c 
"ae of France, while esen the island of Madagascar, olf the »ulheast coast 
b larger than the home country. Finally the French turned a^.n towanl 
Asia, and entered upon a del, berate plan of conquest m Indo-Chma 
Today England alone has a brger colonial ernpirc, or c 
possessions arc larger than the United States and ase a ■ ^ 
ropulahon. But all this sast area contains scarcely a square rm 
■bo climate is really good, although them are some small '“dy 

the scry north of Africa and in the highlands of -''“dasaa"- 
■be French colonies ate commercially tributary to the . 

^larseille is the great colonial port. 


Expansion of Japan 

Among the nations of .\sia, Japan is the only one 
‘be onl} one sshich is located ui a region of c> 
of other strong nations and the enthusasm 


which is strong, and 
clonic storms. The 
of adolescence made 
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her believe that colonial povvesMont would Ircncfit lici'. Tlie growth of 
her own population m.iile her feel Uic need of them. The wcah and 
[wirly governed rcgionv of I'orinou and Korea, only a little divtancc 
from her cuaMs, give her the ilcMitd oppoitumty (ut expanvion. They 
were not ciitiugh to saiislv her, lujwcvcr, and J» Nfanchuria was the 
neatest cauls aeecvuhte tcgioti die rapully became dominant tlicfc. TliC 
next step was to attack China. Jj|Vin’» ho|»c was not only to gam control 
of Chin IS great coal and iron dcixmis, but also to establish herself as 
the maker of most of the manufactured gotxls used m Chin.i. Other 
nations were to be tlirown out, China was to supply raw materials and 
fuels, and japan was to support mdhrins of Us pctsple by manufaciutmg. 

Japan’s expansion is the result of a real need. Not more than one- 
seventh of her territory can l>e coluvaced; ihe rest is too mouniainoiis. 
That seventh, comprising only 21,000 sc]uarc miles, sup|xiris 05 million 
^xople, or more vh in iffXi to the sejuate smlc. As the yvopuUtUm increases 
.and the standard of living rises, the Jajunese must liave newr means of 
support. 

/dpaii'r Chinese I’rohlem It is bard (or Wcsitiners to judge Japan 
fairly, and it is e.tsy to criticize her for breaking ircaiies and oppreuing 
the Cliincsc Wuliout condoning iliese acts, however, it may be |tuinted 
out diat Japan's behavior is in hannony with the geographic environment. 
Japan's expansion is curiously like tlut of England and the Un'iled States 
except that it came at a later time when the standards of international 
conduct lud tisen. Every naiiort that lives sn a teUiively stimulating 
environment tends to expand at the ex|ieme of (icople in less stimulating 
environments. In the lung run, however, commercial penetration ap[K3rs 
to be more elTective than military con()ucst and political control as a 
method of expansion Hy cultivating friendly relations a large ami 
profitable trade might be dcvcli>|>cd Imwccn Japan and China. In Japan 
the geographical conditions cause manufacturing and commerce to he of 
evct-incccasing imjsortanct. In China die lower degree of iniliaine 
among the people and the presence of great natural resources cause that 
country to oiler vast possibilities as a source o£ raw mitccials. 

One of the greatest prommers of trade Is geographical proximity. 
Countries that are near together arc likely to carry on a lively trade, 
especially if one supplies food and raw materials and the other supplies 
manufactured goods. Trance and Germany prove the power of geo- 
graphical posnion, £oi, even though they arc miilually hostile and differ 
only a little m their products, French trade with Germany before the 
first World War amounted to as much as the trade of France with aU 
her colonies. In the same way, in proportion to the population Can.ida 
docs several times as much business with the United States as with Great 
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Britain, Thus it appears that if Japan could remain on friendly terms 
\\ith China without political control she might become the chief factor 
in the trade of that country, and at the same time maintain the world s 
respect. As things have worked out, however, Japan is finding that the 
mere size of China is a potent obstacle to complete domination by a 
foreign power. She finds, too, that the difference m energy benveen 
Japanese and Chinese, although real and important, is not enough to 
gi\c her any .such dominance as Britain has long enfojed in India. 


The Expansion of Italy 

Italy is no exception to the general rule that at ccrum stages in its 
career every ^eat power has the adolescent spirit which makes it eager 
for expansion. In the scramble of the great powers for Africa in the lau 
century Italy came off poorly. The country had only recently been united 
under a single gosernment, and it needed ume to adjust itself to the new 
condiuons. Nevertheless, it made some feeble attempts to take African 
territory. It obtained what was left of the south coast of the Mediter- 
ranean. France, however, had already taken Algeria and Tunw, the 
best western parts, and Bnuin had taken the good eastern part, Eppt. 
What was left was mainly the Sahara Desert with a poor coastal strip m 
Libya. Italian Somaliland and Eriuca were almost equally poor, for they 
''ere either deserts or lands of poor tropical scrub arid savanna. After 
the first World War Mussolim awakened the adolescent spirit, an 
iBly begin ,o look .round for »n>e rvoak par. of it urlh that codd 
Ik nude into a colony. The Monroe Doctrine eacluAd South 
■he tights of other pouers or the desert 

part of Africa except Ethiopia (Abyssinia). The fact that E‘h»pia 
a high, cool, Mated plateau had enabled ,t to remain mdepentot 
"hen all the rest of Africa except L.beria, -nhich see protea. had ten 
■ahen by the nanons of Europe. Inasmuch as Eduopta j.es close to 
Ettuea and Itahan Somahland, the Ital.ans selected tt as thesr prey. 

In these days of mechanized -satfare no non-mdusmal ha” 

■hmee sshen it tomes to actual Bgbting agamst an 
■y>hough the Abyssintans rank h.gh among Afr, cans f" 

™rll.Sence, they ssere eas.ly comynered. The '“1, prob ™ for Itdy 
h not’-theLquL or esen the Ab)“.nu, but^ste^^^^^ 

■an male it pay. Most geogiaphets are doubtful “'.'h"; 

p*ct of the country his the jungle tjpc ^ vegcuuo narticulirly 

fi'ness for tropiml plintitions. Even the best parts 

S^forwhitccolonizaiion,andthcyareiheady “ j jplv 

‘E^Eihiopia could supply ill the plintadon 
"hich is doubtful, the profit on ihcin, over and above 
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to buy thtm elsewhere, woulJ be slight. Moreover, the number oi 
Italians who would thus find work would be no more than the growth 
of population in only a few years. Against this must be set the costs of 
war in money and lives, and tlic heavy costs of administration. Such 
colonics can scarcely be called a paying investment. 

/ 

The Expansion of Germany 

The relation of Germany to its weaker neighbors is dilTcrenl from 
tliat of any other country. In the first pbee, she was so busy with at- 
tempts at unifying her own states that she was not ready to ItxA abroad 
until after 1870. After that she gradually formed the purjwse of building 
up an empire outside Germany. Just as England's ideal has been the 
formation of a great empire of sclf-goveriung dominions, and that of the 
United Stales the spread of sclf.govcrnmem, so Germany’s great ideal 
was that her special type of culture should dominate the world on land 
and sea. 

Another difference between Germany and the other great powers Is 
that she is the only one that has had no real opportunity to c\pand either 
to adjacent teentory or to tettnory lying across neighboring seas. Land- 
ward she lias hemmed in by Prance, the Austro-Hungarian Empire, and 
Russia, all of which were then strong and m (he process of exjunsiou. In 
part she was also hemmed In by the Imlc nations of Denrnark, Holland, 
Belgium, and SiviizalanJ. which, though small, are too energetic to be 
easy fields for permanent expansion. Ilefore the first World War she did, 
to be sure, expand a httle, absotbmg part of Poland, taking Schleswig- 
Holstein from Denmark, and Alsace Lorraine from France. This gamed 
her only a small area, however, and increased the difficulty of further 
expansion by arousing antagonism among her strong, energetic neighbors. 
Expansion by water to the north then seemed impossible, for Norway and 
Sweden are as energetic and highly civilized as France and Denmark, 
and ilicir boundaries ate so clcasly defined that there can be no possible 
dispute as to where they he. 

Seaward, in distant and backward parts of the world, Germany also 
found It difficult to expand. In the early days of the modern colonial 
movement her continental position did not encourage her people to be 
worldwide traders like the Biiush. Moreover, the many German states 
were so late in uniting into a urong empire that when at last Germany 
was ready to seek colonics most of the available territory had already been 
claimed by other powers. Yet her population was increasing greatly. 
German manufactured goods were &mding the world, and the country 
was eager to expand like the other nations of cyclonic regions. Germany, 
to be sure, obtained a few colonics, such as German East Africa, German 
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West Africa. Cametoon, and part of Nerv Guinea, but they ssere the 
scraps left over after the best parts had been tahen, mainly regions o 
tropical scrub and savanna, or of dense rainforest in the Cameroons. 
Hence they did not supply the planution products sshich Germany so 
much desired. 

Because of such conditions Germany still felt a strong impulse to 
eapand. She might have done so in several ivays, hut each presented 
difficulties. (1) For esample, she might hase tried to uke pmsession of 
South American regions such as Brazil, but there the United States 'll* 
its Monroe Doctrine blocked the tvay. Germany kneiv that if she 
encroached in America, Britain was ready to use her fleet to help the 
United States, and German prospects would hate been blasted at once. 

(2) Germany's expansion might have come by crushing one ol her 
neighbors, but that was difficult because all her neighbors are '""S" 
nations hving in the cyclonic region of great energy. Morcoicr. ttay yre 
largely allied with one another, and the larger nations had agreed to 

protect the small ones. , , 

(3) Next after South America the repon that the G™ans m 
desired as a field for expansion was Chi|U. Hence 

on KiauChau Bay, and began to exploit the proiince of Sho"<“”S- ™ J 
dared not go farther, howe'er, for in diose days, before *e h^t Wo^ 
War, Englfnd, France, Japan, and Russia all were [ 

toiy in China, while the United States was ttying to 

(1) Still inodier possible field of opansion ^‘7“'': ^ ‘.'anon 
temaining large and backward part ol the world ''h'''! "Ye ™ 
had yet cLened into a colon, or at least protected against the aggresnon 

of other nations. a . . fn«rprcd 

(5) German expansion might also hale come in the " ^'^"0 

^“Ft‘'thu"Sd of expansion the German F^'^Y'in'tE'T,^ of 
h^ht, but the process “ “fhie“ ' .orld supre A « 

atri:;„“LmTcLe the tnnnh al« ^ 
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Bagdad Railway she would have a direct land route through the heart 
of the prize that she coveted. The easiest way to work for this was 
through the Germans and Magyars of Austria, the strongest elements in 
the old Austro-Hungarian Empire, Hence Germany combined with these 
Austrians to gam control of Serbia, through which runs the main railway 
to Turkey. That helped to bring on the first World War. 

During the first three years of that tvar Germany became supreme not 
only in the non-German parts of Austria, but also in Serbia, Bulgaria, 
Rumania, and the Turkish Empire. Thus in three years she earned out 
an expansion like that which Great Britain, Russia, and the United States 
had accomplished slowly during many generations. If Germany had 
accomplished this result by means of peac^ul commercial penetration the 
world would have raised no objections greater than those raised against 
the expansion of all strong countries. Because she disregarded treaties, 
as well as for commcraal and other reasons, most of the world was 
against her. Thus she lost not only her recent gams, but also much of 
her earlier ones in Denmark, Silesia, Poland, and Alsace-Lorraine, and all 
her foreign colonies. 

The result of the first World War was closely in accord with geograph- 
ical conditions Germany was defeated by the western nations living in 
the most bracing cyclonic areas. Wherever she was pitted against nations 
living m regions less invigoraung than her own she was successful. After 
her defeat on the west she could not remain dominant in the Balkans and 
Turkey because England, France, and Italy are all interested in those 
regions and can easy reach them by water. In Central Europe, however, 
the war left a number of small new nauons, including Lithuania, Poland, 
Czechoslovakia, and Austria, as well as a greatly weakened Russia. The 
fitst {out adjean Geimany. The Austrians, being Germans in race and 
language, sympathize with their fellow Germans. The others dislike 
Germany, but she is the nearest great manufiicturmg nation, and the one 
to which they naturally turn for capital, for engineers, and for the many 
services which less developed countnes constantly seek from those that 
ace most highly developed. The countries bordering Germany on the 
east sund just enough behind her to look up to her and let her dominate 
their commerce and industry. 

Under conditions such as these the injustices of the Versailles treaty 
and the leadership of Hitler reawakened in Germany the spirit of revolt 
against existing conditions and the desire for naUonal expansion. This 
time, more definitely than before, the effort was directed along strictly 
gtogTaphwal. Uaes.. After hrm^ng as, tomt; GtsTO-an-sptakrng people 
as possible within the limits of Germany, the Nazi plan was to make 
that country the dominant power in the regions to the southeast of It. 
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The difficulty of wcsnvard expansion against France, Belgium, 
and the Netherlands was recognized, but Poland, Hungary, Yugoslavia, 
Bulgaria, Rumania, and the Ukramc portion of Russia are of a different 
caLber. They arc largely agricultural, that transportation systems arc 
only moderately developed, and their industrul and commercial activity 
is decidedly less than that o£ the Nonh Sea countries. Thus it seemed 
possible for Germany to dominate their trade and their political connec- 
tions without actually destroying their existciicc politically. In fact Ger- 
many had little difficulty in taking possession of Austria and Czecho- 
slosakla. The expected results, however, did not follow because Poland 
did not yield to German threats concerning the Cottidor and DaniiJ 
and France and Britain declared war m lulfilment of promises lo Poland. 
This led to the most violent war ever waged. The violence was tremendous 
because the part of the world with the greatest geographical advantages, 
aside perhaps from those of the United States, was split mto two desp^- 
ately warring sections. From out present geographial viewpoint the 
main fact is that Germany is so hemmed m by other great pow os, or by 
naUiins that are fairly well advanced, that she has extreme difficulty m 
expanding. Having fought an exhausting vjir on 
geographical environment mo$t promote* efficiency, $ c s 
l>est field of expansion in the less efficient southeast. 

^he Physical Envieonment of Soviet Russia 

lust as England furnishes the greitot example of 
so Russia furnishes the best example of expansion by land. 
with the 13 million square miles and -HO million 
Empire Rusirwore" he Wmld War had 8^,000 XR-' 
terrilory and ISO million people. Ye. the Russian Emp.i h s neve^had 
the strength and vigne of the British I^pne. tor „£ 

many geopaph.cal Ldvanuiges. The h.stonr and 
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position far in the interior, is too dry for agriculture except with the help 
of irrigation, winch is {wssible only m a few limited areas, Thus the area 
asailablc for agriculture is actually less than m the United States. Then, 
too, Russia’s location, far north and tn the interior, makes the land only 
ibout half as productisc {>cr acre as land in the United States. Better 
cuUwaiu.n might impfoi-e the sttuauon somewhat, but tci no country 
w here similar climatic conditions prevail is the yield per acre much higher 
than in Russia \<t in spite of its hmited agricultural area and low prt>- 
duetnit) per acre Sosict Russia supports four times as many farmers as 
the United States. About 75 per cent of the population is agricultural. 
Such great density of population, combined with the handicaps of high 
latitude and extreme cununentahty, cause the yield of crops per man on 
the farm in Russia to average only about one seventh or eighth as great 
as in the United States. In other words, the geographic conditions are 
such that for many generations the Kussun agricultural population can 
scarcely expect to be anything except extremely poor compared vviih the 
United States or Western Europe. 

11. LanJ Formf, The form of the land m Russia has helped to spread 
a single type of culture far and wide la the great section between the 
dense northern {ocests and the southern deserts the vast plain is easily 
traversed From Moscow, where the old Russian Empire took its rise, 
(he plain stretches away tn every direction. To the north the level land 
reaches a limit only m the Arctic Ocean, and to die south in the Black 
Sea and the Caucasus Mountains. Westward the Russian Empire never 
leached any natural boundary, for before the form of the land changes 
appreciably, new languages and peoples are found and new conditions of 
climate and vegetation. Such conditions create an element of weakness. 
When the old Empire began to crumble, these border regiims at once 
broke into little states such as Finland, the Baltic States, Poland, and 
Ukraine. The last became a part of tbc Soviet Republic, but the rest were 
independent for a while. The boundaries between them and the Soviet 
Republic he in the plain and arc so indefinite that they are yust the sort 
to make trouble. This is one reason why it was easy for Soviet Russia to 
invade Poland and to establish conuol over the three Baltic States in 1939. 
Eastward the plain is only slightly interrupted by the low' Ural Moun- 
tains and extends thousands of miles to the plateaus of nonhern Siberia. 
Us vast extent is one chief reason why the Russian Empire became so 
huge. 

111. BoJiei of WaifT. As we saw in the last chapter, Russia has always 
been handicapped by her unfortuiutc rtljiion to the oc ■eons. So far as 
mhtiJ hodiet of tuter are concerned, however, they have aided her ex- 
pansion and arc suU a teal help. The luvigable Volga is one of the unify- 
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ing forces. Because Siberia is a plain, the pioneers were able to float down 
one of Us rivers and pole their boats up another, ume and again. Such 
water transportation aided greatly m allowing the Russians to spread 
easily o\er northern Asia. 

IV. Soil and Minerals. Russia’s soil docs not help the country so 
much as might be expected from its quality. In the Black Earth region o 
the south (Plate 1) Russia has a vast area of the richest soil in the world. 
Elsewhere, in places such as the region cast of Leningrad, it has large areas 
of poor soil. Yet as a rule the general progress of the country has been 
greater on the poor soil than on the good. The climate, where the goo 
soil prevails, is so dry that disastrous crop failures are frequent. 

One of the most important points in which Russian cxpaiision has 
differed from iliat of Britain is the use of minerals. In Britain coal and 
iron are found near together and in the densely ppulatcd parts of the 
country. In Russia, the deposits are not only far less abundant than m 
England but. aside from the Doneiz area in the south, they he largely on 
Its outer edges, oc in sparsely scltled areas like ihe kuznetsk region far 
east toward Lake Baikal. Moreoset. most o( the iron ore has to be brought 
a long way to the eoal, and there is no cheap easy means of 
Ilka out Great Lakes. For these reasons, and also 1^“““ 
many respects less adraneed than tlie other great powers, her ciul anJ 
iron wereTv in being deselopcrl. Under die 
result lus been merely to raise the preitluction of ' 1* ’ „ ’ „J 

other minerals to approsimatcly the lesel Aat mig rrulesprcad 
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helped to make the native races inclficicnt. Now, however, it denies to 
the Soviet Republic the chance to develop strong colonies like Canada 
and New Zealand, which in some respects excel their molher country. 
Starting from Moscow, the early center of the old Russian Empire, the 
Russians found that on the northeast they soon reached a region too cold 
for agriculture, and to the southeast a region too dry. Only in a relatively 
narrow strip to the cast is the country favorable, and even this strip grows 
narrower until tt ends at Lake Baikal. 

A and li Plj/iis and Animals. Another disadvantage appears in the 
pknts and animals. England’s expansion enabled her to draw on all 
sorts ol new foodstulls and raw materials. That o£ Russia in early days, 
to be surf, brought her the whcatfieldsof the region north of the Black Sea 
and of western Siberia, but in both regions the scarcity of winter ram 
and the frequency of droughts cause the yield per acre to be pitifully low. 
In later times Russia did indeed acquire the regions now called Turkmeni- 
stan, Tapkistan, and Uabekisian, as well as Transcaucasia south of the 
Elburz Mountains. There cotton, and many fruits such as the peach and 
melon, can be rawed. It is even possible to raise tea in a small highly 
protected area between the eastern end oi the Black Sen and the Elburz 
Mountains Such conditions furnish a stimulus lo trade and transporta- 
tion as well as to agricultural development, but the possibilities are rela- 
tively small. 

C. Man and Hit Handicap/. 1. ovtwortUTiov. Some of the great- 
est handicaps of Russia are overpopublion, low productivity per acre and 
per man, and scarcity of work m winter. Overpopulation among the 
agricultural section of the community is one of the world's great curses. 
In China, India, and Japan, and to a less degree in such regions as Ger- 
many and France, it has arisen from the gradual growth of population 
without any corresponding increase in the area of cullivaiilc land. When 
people sec large areas of unculuvaied Utui they are Lnclmed to think that 
the farmers ihight cullivate far more than they do, and thus might main- 
tain a much higher standard of living. As a matter of fact, most of the 
uncultivated land in practically all parts of the world is in one way or 
another of poorer quality than that which is now cultivated. It can 
indeed be used for crops, but unfavorable conditions of slope, soil, 
drainage, climate, or location in respect to markets cause the return from 
a given amount of labor to be less than from the land now in use. In 
other words, if people cultivate this extra land they have to lower their 
standards of living. This is eminendy the situation in Russia. Although 
most people do not recognize it, that country is badly overpopulated 
according to the standards of hvmg prevailing m the United States or 
western Europe. 
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2. LOW PRODUCTIVITY. Onc fcasoii for the overpopulation of Russia is 
that the average acreage of crops ts only about 10 acres for each man on 
the farm in contrast to H in Germany, 34 m the United States as a whole, 
and 70 in Iowa. In former times the shortness of the planting season and 
the primitive nature of the agricultural implements made it im^ssiblc 
to cultivate more than this. In modern tunes the lack of new land fit to be 
cultivated has a similar limiting effect. In addiuon to this the vie per 
acre is low, averaging 700 pounds of gram per acre for all cereal crops 
against 1,150 in the United Stales as a whole, 1,690 in Iowa, and l,7a0 in 
Germany. Moreover, Russia raises only a rcbtivcly small acreage of 
CTops that bring a high return per acre, such as potato^ flax, cotton, 
vegetables, and fruits. Making allowances for these difTerenccs, and 
reckoning that a pound or bushel of each crop has the same v a uc in a 
countries, vve find that the average production per man on the farms shows 
approximately the following raiiosj Russia 1, Mississippi 4. Germany 
the United States V/i, and Iowa 15. . o , 

If machinery is introduced into a country such as Russia, 
n.o™ land to be cultivated. Unto, expennve methods of 
emplcjed, hotseset, the >ield pe, acre on the netv ned 
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3 ncK OF WORK Another great handicap of Russia is lack of work 
for the agncwliutal popuLuoji. Bear ui mvtul that practically all of 
Russia, aside from a small Asiatic section where most of the people arc 
not Russians, lies farther iM>nh than any part of the United States. More- 
over, the climate is evcrjwherc continental instead of being moderated by 
the sea, as in Denmark Hence the winters are scry long and cold. Near 
Moscow, for evample, the ground is frozen solid for about five months, 
and is extremely soft and muddy for another month when the frost leaves 
It Consequently for nearly six months the men on the farms have little 
or no work They own few animals, and the women do most of the work 
of caring for them. Only a Imic firewood is cut. This is partly because in 
cold weather all the people usually crowd into a single room, and {urtly 
because in the mam agricultural regions wood is not abundant although 
there are huge supplies farther north. Accordingly, through no fault of 
their own, a large propotuon of the men among the 75 per cent of the 
Russians who live on the farms spend five or six months each winter in 
doing little except sleep, eat, and talk. Of course they arc soft and in- 
efficient when the spring work begins; and then they have to work to 
the limit. This softness is doubtless one reason why the aserage amount of 
culuvaced land per man amounts to only 9 or 10 acres in contrast to 70 in 
Iowa. Even when the /kmencan farmers had tools no better than those 
of Russia, they cultivated 20 or 30 acres per man. 

The habit of idleness in winter and the weariness due to hard work 
m the spring tend to deaden the activity of the Russian peasants in other 
ways as well as m farm vvork. Many people behev e that this is one of the 
main reasons why both the old Russian Empire and the new Soviet regime 
have been able to dominate the peasants so easily. It helps to account for 
the way in which the Russian troops went to pieces not only in Finland 
m the winter of 1939-40, but also in the first World War. This docs not 
mean that Russia has no energetic people, for she has a great many. 
Their work is evident m the way m which those of the western and 
central pans of the old empire pushed that way across the plains into 
Sibena. Nor does it rivean that the evils resulting from overpopulation 
and from lack of work during so large a fracuon of the year cannot be 
overcome. But it docs mean that, in its attempts to expand and grow 
great and to hold its own with the other great nauons, Russia meets 
geographical handicaps very different from those of Germany, and greater 
than those of cither Great Britain or the United States. 

Ruisian Expansion. In spite of the handicaps described above, Russia 
IS a conspicuous example of a ^cat power which has expanded vigorously. 
The efficiency and activity of its people arc greatest in the west. Before 
the first World War it was widely recognized that the Finns, the people 
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of the Baltic States, the Poles, and the Ukrainians were especially vigorous 
and progressive sections of the composite peoples comprising the old 
Russian Empire. In an earher adolescent period, centuries ago. the real 
Russians, whose center is Moscow, pushed outward in all directions. On 
the west they brought all the non-Russian people who have just been 
named under their sway. They were checked only when they came up 
against highly efficient people such as the Swedes, and the Germans and 
Austrians who insisted on getting their share of Poland. On the east the 
Russians spread across Asia almost as easily as the Americans *P’'^ 
across the United Slates. Nothing checked them until they met the effi- 
cient Japanese, another nation hving in one of the world s good cyclonic 
regions. 

After the first World War there were scores of different racial and 
national groups within the territory of the old Russian Empire, but on y 
the vigorous western fringe broke away. That fringe csublish^ f 
cf five new states from Finbnd to Pobnd. In the second \VorId War 
these states were the ones that Russia tried to get back. Only most 
'ijorous and clScitnt o£ Uiese-plutky Imla Finland-checked Ruisia 
when that power tried once more to get back to the seaeoait. o g 
Roitia was victoriotts because of its salt size, it ptoted to k no^re 
efficient than would be eapeeted from its conunental loealion. low p^ue- 
nitty, and long periods of idleness, as well as its lack of clTeetiie Imde^ 
Finland, on ihe mntraty, in spile of small siac and seamy ^ 

plajed the effieieney which is ehataetetisue of people hung in die ^^o 
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2 Make a tracing of tlie Rlime showing (a) ihe Dutch part at the mouth and one 
port. (A) the bounilanei of Alsace and Lorraine, (r) ilic Valley of the Ruhr and 
three towns, (</) the Vo«ges Mountains and the Black Forest- Define the houndancs 
of Belgium and Luxembourg Discuss the part piajeJ in both World Wars by the 
geographic conditions liius shown 

3 On an outline rnap of the United States ap^ly dilTcrent kinds of shading to 
each of the following areas (d) the Atlantic coastal plain. (A) the Great Lakes 
region, (c) the Mississippi k’aUey, (d) the Pacific coastal regions. Discuss an 
international problem in which each of these ss particularly interested- Show how 
thar interest depends on gengraplucat ensscoiuncnt 

4 Make maps showing (a) French expansion into Africa, (A) Italian expansion 
into Africa, (r) all the splieres of inlluence of the United States near the Panama 
Zone Point out the resemblances and diflcrences in the expansion of these three 
countries, and explain them so far as they are geographical 

S- Make maps showing (a) the main trade routes of Europe before the discosery 
of America, (b) the mam routes after die discosery of America and before die Suez 
Canal was dug. (c) the routes of die present Ja> 

In the light of ilie maps comment on the commercial aJsantages of (a) England, 
(A) Germany, (r> Italy, in these ilitee penods. 

6 Why IS the United Stales in closer touch wiih W’estern Europe than with 
China and Japan? What sttudv geogtaphital factors play a pan m ihM? 
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Ethiopia, 195 ff, 199, 208, 365, 394, 438. 
517, 553 

Euphrates RiTer, 173, 175. 432. 437, 441, 
444 

Eurasia, 98. 117, 239. 567. 446 
Europe altitudes in, 20S, animals. 319. 461; 
and Atiantu. Drift. 95, births 45. climate 
78, 82. 116, 146, 342, 346, 348, 349, 
coat, 324, compared wiih Sonh Amenca, 
146. countries of, desenpnon of. 146 ff: 
crops 398, 454. 435, 436. 457. 458. 


tfealhrate in, 45; forests 
499; man power, 317 
451. 470, mapped area 
453, 492. 506, peirolc' 


>, 367; glaciation, 
, manufacturing, 
, 64. migrauons. 
urn. 469, water- 


Europeans in Africa, 200 
EsansiiUe, 125 
Exerest. Mt.. 103 
Eser^adcs, 126, 428 
Exolutsoo. 44. 116 
Expansion of nations, 543 
Exports Doited States, 472* 


Fa^tones piece wort. 340* 

I Factor) towns, Switacrland, 336 
I FairbaoLs 119 
Falkland Islands 116. 515. 547 
. ‘Fall lane, 430 
I FaU Riser. 125, 245 
I Falls and waterpower, 274 
Famines, 421, 441 
I Farmers <6, 214, 279 ff. 

I Farming, losenuse. 419 
I Farms 357, 424, and rainfall cycles 493, 
and relief c( land 227 
, Faroe, ffsherus of. 238 
I Faults 204 

I Federated XIalay States, 184 

Feonoscandis 147 
Ferdinand, 303 
Fertilizers 293 
Feuds mountains, 223 
Fiis 33. 69. 142 
Finger Lakes 274 

Finland. 6. 1471, 158. 185, 278. 284. 343, 
513. SIS. 544. war with Riusis 529. 
waterpower, 470 
Finland. CuIE of, 148 
Pinos 10 US.SJL, 519. sigor, 562 
Firenze 165 
Fite wardens 219 
Fires ID savanna, 377 
First Cataiact of Nile. 442 
First World War, see World Wars 
FJsbertes )16, 117.* 236 ff, 238 f. 256. 481 
Fisbwajs Columbia Rner. 238 
Fiume. 162. 240 
Fire Riser Proimce, 179 
FIcRMAgS 518 
Flint. 123 
Floods 421. 483 
Florence. 165 
Flans statistica 185 

Florida. 126. 233, 282. 295*. 342. 426, 
428, 488: Straits of, 93 
Flowers Mbbas e £3eserS 406' 

Foehn wands, 104 
Fogs 95. 96* 

Folded mouniams 204 
Fonseca. Gulf of. 130 
Food siq^l). 8, 69, 256, cycloiuv 
453 ff, 548 
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Forest fires, 219 

Furcsis as hiincrs, 6S. ionsessasioo ot, 219 

Forniou. 171. 185. 156. SO. 552 

liirt Pcsk Dam 272. 07 

iuH WJVM 115 

I orT \5orth 122 

lotuicza ((ejril 06 

Fowlers. 177, 508 

To* Riicr ivalef|»-»fr 2^^ 

France. H H6 (I 165 262 461 511 
541, aninsals. il^. loiunJanes <f 151 
534 536 Jiiiule 151 342 446 4 •- 
croiw 216 5/6 3''8 r\|>an>i,n 54ii 
545 551 fiiKMs ol, 21' 21/ iisineiaU 
303 307. 313. 315. 324 334 1*.^''* 65 
|‘hlll<iitfa in 4'8 lailriiails vl, I5u 46' 
snil, 5 iradf 471 552 
Frankfort 156 
1 rerivh Afrwa. 193 2o0 
French Onada, 520 

French IndoClnna, 17J, 182, IB3. IBS, 416 

French Snniali1ar<d, 199 

Fnsno Oronty. 416 

Fnednekshafen. 155 

rngid Tone. 68 

FiosU, 79. IU5 

Ituil, 425. 440, 450 

Fuebow, 188. 189 

Fukuiika, 19} 

Fund) Hay ef, 34 
Furnnure factunea, 321 

Gales, 97» 

Galiler. 5ea of, 175 
CallegM Hay. 34 
Caller) forest, 364, 377 
Galseal<in, 122, 484 
Gambia 195 

Canges River, 173, 178. 179, 391*. 433. 
437 f 

Gangrs Valley, 171, 382 
Garda. Lake, 104 
Garonne Riser, 150 
Car), 123 
Gcisen kirchen, 156 
Geneva, Lake, 152 
Genoa, 104, 165 
Get graphic consTints, 4/6 
CeogtapKic loiils 61 
Geographic sanables 477 482 
Geographical surroundings and efliciciicg, 
8. 12, 24 

Geological Surses, 64 
George, Lake. 255 
George Washington Itridge, 259 
George s Dank. 238 
Georgia, 125, 214, 282, 428 
Ceoigian Reput'lic, 159, 160 
Georgians in USSR, 519 
German steel combine, 310 
Germans, 162. in Baltic Slates 161, idea of 
mounuins, 224, in USSR, 519 


German). J4, 83. 146. 154 /f. 260, 262. 
agtscultural pruducuviiy, 561, buunJarses 
cif, 533, 536. canals, 264, climate of. 155, 
342. 349, 446. 492, ccul, 324. colonics, 
541. Cfops of. 396. 398. 456. 458. e«. 
pansosfl cjf, 546, 554; forests of, 217. 
niculs of 307, 313. 315; minerals of, 
295 297, wr 334. 405, 533. oil, 5, 
332, politscal dcveinpincist of 542 f : sea 
imsser 5)2 ci/e i/f. 518, sssam;*s of, 499, 
swine 458. 459 trade 552 
(.hate 4)4 

(.iliralcar 104 167 547 
CUuuon 274 284. 499 
Clavgow. 149 21 1, 344 
< Ir-he ends as. 3 557 
(.liitHgcrina wire 236 
<4<aicesier, 238 245 
<M>al Idand, Haicijiosser, 276 
C/ibi. 404 

OiJil 200 302* IT. 424 
iiJJ Giase 195 3i4 
Gulden Cate Ttiidgt, 2f0 
(h«J Ca|sc of. 200 
(uaule'e pr/nectaon, 60' 

Giiki. |59 

4„neluiig 147 

<M,tetttnieM and gceigiaphical contliiiunt, 1 4, 
237, 398 410 
Gracchi hrnthers, 5U5 
Gran Chac.s, 133 379 
Ccaftd Ranks, N'essfuundland, 95 
<iiaad Canal 2f>5 
Grand Cans>>n Gdnradn, 4)9 
Grand Cnsilee 2'2 435, 437 
(icanJ KaiHtlt, 123 
ticapes 478 
Geaises 3f0 )64 387 
Grasdjtuls 18 2/(1 
Giasrll) yiiU, 282 
Gtaseion. 478 
frisenhv 291 
Gieal hear I,ake |20 403 
Creii BriUin 148 1 . 240, 320. 547, liound- 
atics nf, 534, climate i>f, 446, cidonies 
of. 540, eriHit nf, 398, 45*. expansion of 
539, minerals of. 3ii3 315. 324. 334. 
rail«sa)a of, 467. trade, 552, rrr a/ro 
Itntain. British Lmpire, and England 
Great Grele Sailing, 65 
Creae Ukes, 120, 249. 250, 256, 263. 274. 
3IU 

Great Plains, 110, 208, 490. 498. of Canada, 
520 

Great Passers 116 
Great Salt Lake, 405 
Great Slave Lake, 120 
Great Wall of China 190 
Greece, 146 161. 162 163. 164. 534; agri 
culture 69, 422, 433, 440, art. 15. climate, 
82 344, 416, 506, expansion, 540. 

minerals, 306, progress in. 515, soil, 476 
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Greeks, 162. 163, 519, 528 
Greenlind, 6. 68, 79. 95. 117, 368. 402 
Greenwich Obscnator), 29 
Grodny, 159 
Guadalaiara. 127 f. 

GuadaJqumr Riser, 167 
Guam, 143, 550 
Guano, 236, 294 

Guatemala, 129. 306, 373, 394. 515. 518 
Guatemala City, 129 
Guayaquil, 135* 

Guianas, 133, 144 
‘'Gceoiea Ci»^” 5-fS 
Gulf Stream. 93. 116, 146 
Gunnison Valley, 438 
Gurkhas, 223 
"Gushers," 328 


Hague. The. 152 
Haiphong, 18$ 

Haio. 13lf. 517£, 5S0 
Hakkodate, 193 
Halifax, m 
Halle, 156 

Halmahera, stausocs, 185 
Hamburg, 155 
Hamilton, 120 
Hangchow, 189 
Hankow, 105, 189. 264 
Hannibal, 534 
Hanoi, IBS 
Hanover, 1S6 
Haparanda, 156 
Harbin,- 191 
Harbors, 37, 244 
Harburg, 155 
Harlem Riser, 259 
Hanford, 125. 274 
HanesUag machinery, 424 
Havana. 132, 335 
Havre, 150 

Hawau, 142 fi, 185, 196, 288. 400, 5494. 
climate of, 372; sugar, 397 f ; trc^al 
agriculture in, 132 
Hay, 440 

Hays, Kansas, 4S9* 

Health, 13, 232; and bodies of stater. 252, 
255; and characur, 350, and climate. 7f 
99. 340*. 373, disCnbutMa of. 339L 
Helmand Riser, 177 
Helsinki, 148 
Henequen, 128 
Hercegosina, 528 
Herders. 23 
lUrmoD Range, 175 
Hero of Alexandria, 307 
Hetch Helthy River, 270 
Hides, 464 

• High Plains." 122. 206 

Higher needs, 8, 13. 23 

Highlanders, Scotland. 224 

Highlands: Asiatif, 171; tropical. 127. 392 


Hightsajs, 243 
“Hia stauons.” India, 102 
HimaUyas. 172, 177, 200, 203, 20?. 211, 
215. 223, 362. 408, as a barrier, 67, 535, 
Huiiate of. 103, 105 f . irrigation. 179 
Hindu Kudi Range, 171. 177 
HioKriands. 247, 262 
Hiroshima. 193 
Hispaniola. 131 
HisCary, 496 ff 
Hitler. 161. 529 
Hokkaido, 174, 193 

Hof/and, ll. 263. 319. cattle, 363. <62, 

I railways, 467, sraterways, 264, see also 
Ketberiands 
Hollywood, 427 
Holyoke, waterpower, 274 
Honduras, 129 f, 394 f 
Hongkong. 189, 415, 547 
Honolulu. 143 
Honshu, 174, 193 
Horace, 14 
Horse Laanwles, 74 
Horses. 424 458, 466, 467* 

Horseshoe Cune, 211 
Hospiulil). Bcduins, 411 
Honracois, 198 
liousion, 122 

Hudson Bay. 116. 120, 147 
Hudson Baser. 259, 261, 263, 270 
Hudson Valley. 117, 248 
Hull. 149 

Human «ne^. climatie cycles, 506 
Human geography, Ifi, example of, 16 S 
Human responses, 8. to daylight, 38 S ( to 
physiography. 203 ff, to pccroleum, 332: 
to seasons, 46 

Humboldt Current, 134, 233 
Humidity 344 
Humus. 284 

Hungatr. 161 SIS, 518. 528. 531; corn. 
457; efl«t of sue, 518, prairscs, 367; 
swine. 458 
Huron, Lake. 120 
Humcane, New England, 485 
Hurricanes, 77, 484 
Hwat Riser, 190 

Hwang Ho. 171, 173, 190. 265. 433, 444 
Hyderabad, 181. 332 
llydraubc mining, 301 


Ibadan. 196, 199 f. 

IbcfUn Peninsula, 167 L 
Icebergs. 95 

Iceland. 238. 515, 519 
kesheets, 79 
khang. 189, 264 

Idaho, 122, 272, 295; tengtaaa, 435. 438 
Idleness, mountaineers, 221 
Iguaau. waterpower, 27S 
niinoa, 3. 123. 290. 327 f, com. 457, 494. 
niuienls.299, 331 
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laration. Utiiteil States. 428. 
vfl/or, 245 
tfial Dam, 455 
:rial Valley. 122, 457. 459 
arts, United States, 473* 
s. 153, 433 
pctidcfii 


:, 512 


172f 177. 1801, 211. 223, 

268, 362, 379, 381 39>. 437. 546 agn 
culture, 358, 598. 455. 457 boundancs, 
534 (. cattle, 588, 460 and China, 103. 
civilization of. 397, 443 climate ot 415, 
421, colonial hisior>, 545 and England, 
530. famines, 421, rrcnch in, 551 in 
fluenza in, 480 irrigation in. 382. 432 
433, 434, 438, man power in, 317 
minerals in, 306, 324, natural regions of, 
364, 380 f. 402 428, progress in 515 
railroads of, 178, 467, nee raising in 
392, soils of, 283 tanks of, 439 trade in, 
471, vegetation of, 564. 373, 377, 584, 
386, weather in, 99, 102 
Indian Ocean, 141 
Indiana. 5, 123, 494 
Indianapolii 125, 208, 249 
Indiana, Amertein, 11, 119, 129. 131. 134. 

368, 376 
Indigo, 395 

Indo China, 171, 184, 324, 520, 551. foiest. 
364, 372 

IndoCSangelic Plain 173, I77f 
Indus River, 117, 173, 178, 265, 408. 444 
Indus Valley, 102, 171 187. 200. 2)5. 
deserts dI, 402, irrigaiion of, 433, 437. 
438 

Industrial plants, cyclonic regions, 451 
Influenza, 480 

Inland waters 246. 254 If. 276 
Insect pests, 374, 388, 477 f 
Intelligence tests and hurricaise, 486 
Interlaken, Lake, 153 
Inlernaiional date line 33* 

International map of the world, 64 
International relations 539 ff 
Ionia, 174 

Iowa, 6, 122 , 210*, 279, 290f, 319, 561, 
corn of, 457, 494, n Java, 401 
Iran, 171, 176, 333, 516, 546 
Iraq, 173, 1/5, 328, 402, 437. 546 
Ireland. 72. 149, 162, 380. 516. climate 
of, 492, grass in, 360 and imgratioo, 
492 f , potatoes of, 456, swamps in. 499 
Irkutsk, 158, 159 

Iron, 303 305, 307, 308*, 309*, 548 
lion Gate. 161 
Irrawaddy, 183 

Irrigation, 175, 432 f! ; in Andes, 134, id 
Asia, 176, 179, 188, 382, 434. id Spain, 
169, m United States, 397, 426*, 435, 


Isfahan, 516 

Islaods. adtantages of, 547 

Ivoplcth maps, 62 
Issik Kill, 17 

Istanbul 161, 164. 174, 204, 530 f. 

Italian Alps, 104 
Italian Lake region. 104, 274 
Italian Somaliland 553 
Italians in Ethiopia, 197 
Italy 146, I64f, 185. 194, 240, agriculture 
sn. 216, 422, 426, 457: boundaries of, 
534 climate, 82. 343, 416, colonies of. 
541, expansion of. 553, irrigation of, 433. 
437. 444. minerals of, 306, 313, 315, 324, 
334, 533. soil of. 476, stage of dcvclop- 

Iihaca K Y, contour map of, 56* 

Izmir, 174 


Jadssonvine, 126, 523 

Jacflbabad, 180 

Jaffa, 175 
lalapa, 128 

lamaica 131. 132, 400 
James River, 125 

Japan, 14. J5. 171, 182, 191 ff, 317, agri- 
culture in, 192, 215, 390, 392, 394, 432, 
464, animals. 319, boundaries, 534, 
climate uf. 78, 62, 97 341, 344, 349, 
446, 485. eoal, 324, 334, coasts of, 239, 
242. colonies of, 541, expansion of, 
551 ff ; hsheries of, 236, 236, 240, manu- 
facturing in, 451, 471, metals uf. 311, 
312, 315, 316, stage of development, 543, 
war with China, 520, 530 
Japan. Sea of, 35, 159 
Japanese Current, 116 
lapanese in ManchuVuo, 191 
Java, m. 174, 162, 166. 235, 395, agri 
culture in. 132. 192, 287, 390, 392, 394, 
397f 400 cattle. 368, 460 sr Iowa. 
401 population of, 400*. railwajs, 467. 
stacisucs, 165, 186 
Java Sea, 174 
Jerusalem. 175 
Jews in USSJl, 519 
Jibuu, 199 
Joao Pessao, 136 

Johiiuicabutg, 200, 204. 275 
Johnstown, 79, 211 
Jordan River, 175 
Judaism, 15 
ludean plateau. 175 
Judson, 125 
Juneau, 119 
Jungle, 362, 384 
Jura Mountains, 152, 204 
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Lorna Ddanf, 208 
Lonune, 156 

Loj Angeles, 105 121 232 2Ji. 2« 2'ii. 

332, H23 426 428, 43i) 488.501 
Louise, Like 255 

Louisiana, 123, 329 331, 398 548. 551 
Louisiana Purchase, 543 
Louisville 125 269 
Loiv counlries I5I { 319 
Loiv laiiiuJes soils ol, 267 
Lowell 525. 2:- 


■r Califo 


I 128 


Lo)alisls in Canada, 351 
Lubneanu 330 
Lucerne, Lake, 153 
Lucknow, 579 
Lugano, Lake 153 
Lumbering, 217, 218 
Luzon, 186, 187 
Lsvow, 156. 160 - 

L\nn, 125, 255 
Lyon, lit 

Macedoaiant, 162 
Maceio, 136 

Mashiner), hweiung, 424 

Mackenzie oilHeUs, 403 

Mackenzie Kiver, 119, 262 

McKinley Ml, 119 

Madagascar Plaleau, 199, 363, 551 

Madtat, 185 

Madrid, 167 

Madura, 181, 435 

Magdeburg, 156 

Magellan, 32 

Maggiore, Lake, 104, 153. 438 
Magnicogorsk, 159 
Magyars, 162 
Mam River. 156 

Maine, 95, 125, 233, 342. 456. erofs. 62. 
99 

Malacca. Strait of, 184 
Malaga 167, 168, 169 
Malaria, 70. 394 

Malay Peninsula, 171. 172, 173, 182. 184. 

352, 395, 432, 463 
Malu. 547 

Mammals, evolution of, 44 

Man changing surroundings. 476 ff , power. 

317. relaiion to cUmale, 45, 339f 
Managua, 129, 130 
Managua, Lake, 130 
Manaus, 136, 372 
Manchester, 149, 274 

Manchukuo, 171, 173, 191, 432, 516. 520, 
530. 541, 552 
Manchuna, x' Manchukuo 
Mandalay, 183 

Mandates, League of Nations, 541 
Manhattan Island. 258, 259, 266 
Manila. 143 
Manila hemp, 395 


Uznitobj. il9 
Maniicheun. 156 

ktanufacniring, 22, 65*. 418, 451, 452*, 
467 

Maoris of New Tlczlanil, 145 
Map making. 49 fl , 57 ff, 59*. 61 
khPS ViuellineotU 

Atlantic sailing chart fog, 96, gales. 97 
contour map, Ithaca, 56, Sao Francisvo, 
58 

dcn.u> of population Iowa, 210; Svut> 
land. 212, Switzerland. 210 
■nteraauonal date line, 33 
Palestine rums. 502 
productivity in leal;, 166 
cadroadi Afru'a. 570. Ana. 569, Aus- 
tralia. 57! turope, 568, Sew Jersc;, 
213 Noiih America, 566, South 
Anienca. $67, United Suics, 56$ 
tides 35 
iiangulation, 54 
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VtuciSi. .. 

Mast furnaces. 309 

bull weesd. 478 

coal oil and pipe lines, 323 

vMn. 460 

cotioA mills, 277 

cotton per acre. 466 

Cotton production, 430 

imga.imn. 436 

lumber, 220 

manufacturing. 65 

natural gas, 329 

pouioes dot map, 62, per acre, 63 
railroads, $65 
saw umber, 218 
swine 459 
lime bells, 31 
IforM 

cattle, 388 . 

civilirauon 352 

trsr;”' 

ot«l456 

cotton manulaciunni;. 465. production, 
429. 465 
earthquakes. 231 
rducatioi], 353 

eaporls of United Slates 472 

fsslietses, 116 

twnev 467 

imports into United Slates, 473 
icon, 308 
iron ore. 309 
lead 314 

manufaciuruig, 452 

modes of life 109 
motor vehicles, 353 
natvival regions, Plate 11 
oats. 457 



INDEX 


585 


population* density, 225; dot map, 114 
potatoes, 455 

precipitation: annual, 107; uim 
100, winter, 101 
pressure and winds Januar), 91; July, 
92 

petroleum, 3i0 
nee. 390 
sheep, 463 
sods, Plate I 
sugar, 396 
awine, 459 

temperature: January, 87, )ul), 88 

topographic mapping, 64 

trade, 60 

segetauon, 363 

solcanoes, 230 

waterpower, developed, 468, potential, 
469 

ziac, 314 
Maracaibo oil, 333 
Marvoe climate, 89 S. 

Maniime Atpt, effect 03 climtec, 104 
Maiitune protinces. 120, 240, 520 
Mantu Valley, 162 
Marmora, 162 
Marquetaa Islands, 143, 35$ 

Marrakesh, 194 
MarseJle, 150, S51 
Martinique, 551 
Mainland, 38, 125 

Massaehusetts, 125, 185, 255, 403. 478 

Massachusetu Sute College, hurncane, 486 

Material needs, 7 

Mecca, 175, 176 

MechaoKat agents, sod, 280 

Xledina, 176 

Mediterranean regions, 414 (1, 422, 432, 455. 
agriculture in, 507; climate oU 82 174 
193, 200, 343, 497, 499, diet, 508, forest, 
366; pipe lines, 328. relation So India. 
546; tree crops, 216 

Mediterranean Sea, 35, 104, 161, 170, 235 

Mekong Riser, 183 

Melanesians. 145 

Melbourne, 141 

Memphis, 123. 256 

Menam, 183 

Mendoza, 139 

Mental actisity, 343 

Mercator projection, 58, 59* 

Merida, 127, 128, 319 
Xlerjdian daj, 33 
Mernmac Riser, waterpower, 274 
Mersej, harbor. 246 

Mesopotamia, 171. 175, 704, 305, 30^ 437, 
441, 443. 506. 546 
Messina, 165 

Metals, and eisdizaoon, 298 ff . 462. and 
war, 315 

Meuopoluan districts of United States, 249 
Jfeaco, II, 176 (T, 179, 706. 394. 450. 


boundaries cf. 535; climate of, 82, 126, 
conquest of, 303, corn of, 457, influenza 
in. 480. minerals of, 268, 312, 328, 333, 
S3i, people of, 129, progress in, Sl5, 
seaports of, 126, segeution of, 364, 366, 
372 f. 402 

Mexico, Gulf of, 35, 731 

Mexico C.t>, 102, 126. 127, 128, 129, 204. 

206, 208. 365, 394, 516 
Mums, hurricanes, 485 
Miami Riser, floods, 282 
Michigan, 173. 717. 311, 405 
Mtchigao, Lake, 123. 235, 254, 255, 258 
Mictogec^apby, 47 
Microscopic ensironment. 481 
Middle Atlantic, statistics, 165 
Middle West, praines, 367 
Midway Island. 143 

Migianoo bolt sveesil, 478* California, 
491, of disease, 480, effect of rainfall. 
497, into Europe, 453, Kirghiz, 21, plant, 
478 

164 

Mild East Coast Region of America, 428 ff. 
Mdwraukee, 123. 263, 264 
Mindanao, 187 

Minerals, 5. 279 334, 533 conservation 

of, 313, cyclonic regioni, 451; in inland 
waters, 255, among mountains, 298; in 
ocean, 235, Ruuia, 558 
Mining, 299, 300. 302 
Minneapolis, 123 

Xfinoesou, 6, 62. 123, 217, 263, 334. 342 
Mmaefetj, 24S 
Miqudon, French m, 551 
Mississippi, 5. 123, 283, 298, 442, 561 
Mississippi Riser, 5, 49, 123, 235, 266, as 
harrKr, 256, cities, 249, 250, floods, 142, 
483, power, 271 
Mississippi Watersvay, 261, 265 
Musoim. 127 f. 437. 494 
Missouri Riser, 122. 249, 272, 437 
Xtobde. 49 
Mocha, coffee, 392 
Alodex of }ile, 75, 109*. 407 S 
Mogul onperor, 421 
Mohammedans, 176. 409, 417, 506 
Mohave Desert, 406 
Mohawk Valley, 125. 248 
Mombasa, 199 
Monaco, 105 
Mooadnock, 205 
Mongolia, 6, 173, 190, 515. 520 
Mongols, 190 

Monroe Doctrine. 518, 538. 555 
Monsooni, 98. 99. ISl, 382. 415 if.. 421, 
428. 432 

Montana. 122, 272, 295, 299, 311. 439 
Mmic Carlo, 103 
Mootcnegruis, 528 
Momere), 86, 127, 427, 516 
Moateiideo, 138 
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Montreal, 120, 26J, 264. 520 
Mi-on, caux of bdei. 53 
Moonshiners.” 214 
Morasa Riser. 156, 161 
Morasu. 156 
Morocco, 19J. 200, 422 
Moscow. 159. 161, 559. 562 
Mosquito, Afdff, 7Q 

Moths. 478 
Moiinos of earth, 27 I 
Motor Schieles, disiributioo of, 553* 
Mountain sickness, 105 
Mountaineers, characteristics of. 219, 225 
Mountains, 221, 457, 554. attraction ssU 2245 
cattle, 215, climate, 67: feuds siu 225. 


Mukden. 191 
Munich. 156 
Murmansk. 529 

Xluscte Shoals, walerpowtr, 276 
Mussolini. 553 
Muatag Ata. 172 

Nafiasaki, 195 
NasB>a, 192 
Kagpur, 181 
Nairobi, 196, 204 
Nanking. 189, 520 
Nantes, ISO 
Naples, 165 
Napoleon, 241, 554 
Nashua, waterposvef, 274 
Nashs tile, 125 
Nassau. 351 
Natal, 200, 416 

National deeelopnieat. stages of, 542 
Natural gas, 528ff, 529* 

Nautical Almanac, 51 
Nasigablc length of risers, 261 
Neap tides, 35, 57* 

Nebraska. 122. 231, 255. 291. 296. 435, 
corn of, 457, 494 
Neckar Rsver, 154 
Negroes, II, 70. 150, 429 
Nepal. 178, 200 

Netherlands, 54. 146, 151, 285, 513, 518. 
- of, 540, — •" 


New Guinea. 2, 107. 145, 185, 186, 241, 

‘ 287. 289. 575 

New Hampshire. 125. 185, 205 

Neir Haren. 125, 485, 496*. 497 

Vew Hebrides. 145 

New Jersey. "9. 12-3. 125. 185, 211. 215, 


Neir Orleans. 49. 125, 248, 256, 393 
New South Wales. 141, 416 
New woiUl, 115 IT. 240 
New Yock Central R IL, 259 
New York Ct*). S. 125. 204. 251, 264, 528, 
harbor of. 57. 245, 246 i. 258: 'hot 
spells." 252, water supply of. 266, 269. 
sanaUuf and deaths, 547* 

New York. New Hasen and Hartford Rail- 
road. 259 

New York Sute climate, 86, 542, 547, 549, 
507: compared svnh Bahamas, 554. lakes 
of. 274. minerals ns. 554, 355, salt, 405 
New York State Barge Canal, 263 
New York Stock Exchange 32 
New Zealand, 33, 78, 82, 142. 143, 145, 
524, 380. 541, 548. climate, 344, 346s 
348, 349. history of, 546 
Newark. 125 

Nessburspon, harbor, 245 
Neucasiie. 149 

Newfoundland I2I, 481. Grand Banks of, 
9$. 116, 238, 239 
Newporr. 232 
Newport Nessi, 260 
Niagara. 263 267, 271. 274, 275, 313 
N'Karagua, 129. 150 SIS. 550 
Nicaragua, Lake, 130 
Nsce, 104. 151 
Nkiberos. 156 
Niemen Riser 556 
Niger Sudan Stiip 195 
Nigeria, 195 f. 198, 200. 594 
Night length, 39. 40* 

Niini Nosgorod, 159 

Nile. 9. 15. 194. 198, 199, 250. 258, 261, 
578. 438. 444, irrigation, 453, 454. 457 



INDEX 


587 


glaciation, <99; sailing chart, vegeta- 
tion. 367, 373 
North Atlantic Dnft, 529 
North Carolina, 126 
North China, 173, 190, 219 
North DaXou, 385. 232, 283, 490, 498 
North Island, 142 
North Pole. 68 

North Sea, 116, 146. 148, 239. banU 
23$. clunate, 151, 305, 344. tides ol. 34 
Northern Ireland, statistics, ISS 
Northern limit, best craps, 466 
Northern Rhodesia, 199, 312 
Northern Territory, Australia, 142, 522 
Norwa), 38, 147, 158, 360. 513. 534, 536, 
540; climate, 89, 103, Hshencs o(. 236, 
238. 240; waterpower. 274. 275, 297 
Nomngham, 149 
Nova Scotia. 34. 95, 120 
Novosibirsk, 159 
Nurnberg, 156 
Njaaa. Lake, 199 


Oahu, 143 

Oakland, 121, 247, 260 
Oases, 407 

Oats, production of, 457, 458* 

Ob Saver. 159, 262 
Occupations, 11 A. 21 
O-taa currents, 9Jff, 94*. 97 
Oceans, as barriers, 240, clunauc effect of, 
67, g6fr. 90, 232, 242; inRuence of. 
231 If . 251, 547, minerals in, 235 
Wer Kiser, 155, 156 
Odessa, 159 

Ohio. 14, 125, 299, 329. corn. 457; rain in. 
484. 494 

Ohio Ri.er, 125, 249, 282 
Oil, Petroleum 
Oil pipe !mc^ 323* 

Oil shales. 331 
Oimel.on, climate, 89 
ou Riser, 250 
Okhouk, Sea of, 174 

Oklahoma, 122, 328, 331, 494. rainfall in, 
491, 498 

Oklahoma Citj, 122 

Old Point Comfort, tides, 35 

Old world, 240 

Oljmpic Peninsula, 121 

Omaha, 122 

Oman, 176, 403 

Omdurman, 195 

Omsk, 159 

Ontario, 551, 520 

Onuno, Lake, 120 

Opono, 167, 168 

Optimum defined. 343. for density ol 
population, 13, season, 34J 
Otan, 194 


Orepjn. 121.272, 435 
OtgaoK agents, soil, 281 
Onooco, 118, 133, 466 
Oro)a. 312 
Otuba, 333 
Osaka, 193 
Oslo. 147 
Ooawa. 120 

Outdoor life, value of. 346 

Overpopulation, Russia, 560 

Owens Lake, 503 f 

Owens Riicr, water supply, 270 

Oxen, 461 

Ojscers. 237 

OzarVs, 123. 217, 461 

Ozone, hurricane. 487 


Pacifw Coast climate, 348, vegeiatun of, 
134, 233. 239 334 
Pacific Islands. 142 f 

Pacific Ocean, 35. 106, 147, 232. tern 
perature, 423 
Palermo, 165 

Palestine, 15, 82. 174. 215, 296, 305. 318*. 
4*6. 546 aSKienr eaerg}, 506, 2mgtaon. 
433. siatisacs, 185, Zionists, 422 
Palm oases. 408 
Palmira, 176, 444, 503 S 
Pamsr Ilaieau. 158, 172 
'rampas," savanna, 133, 364 
Panama, 129. 130. 311. 395, 515. 517, 519 
Panama Canal Zone, 376, 550 
Paoli Sarpi, 32 
Papuans. 1, 375 
Para, 247 

Patagua), 137. 276, 521 

Paraguay Riser, 133,^138 

Pataiu River, 138 

Paris, 150, 204. 258, 344. 507 

Pastoral nomads, tools of, 20 

Patagonia. 34. 118, 133. 139, 402, 458 

Paulisias. 521 

Pa)u, 521 

Pear, 255 

Peary. 68 

Pedalfetv. 289 

Pcdocals, 289 

PeipvDg^ 190. 204, 415, 520 
Peking, see Peiping 
Pemba. 199 
Penang, 184 
Pennine Cliain, 149 

Penosylvama, 11, 125, 263, 327, coal. 5, 
299, 308, 310. 324. oil products. 328, 
331, soil, 279, 290 
Pcnii5>lvaiua Railroad, 211 

- i>l’ 


Peona, 123 
Penbdion, 43 
Pcrvfii. 547 
Pcn>ar Riser. 


nia Slate College, 279 
River, 256 
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Pm.a S9, !58. I'l 176 18*. 200 206. 
268, 33«, -(18 5tl8 530. 5<0 aiKicnt 
energ>, 506 dimaw <02. ■♦16. 505 
houses. <08 irngjtHsn. •133. mounuifi 
uibes o( 223 progress in. 516, railrcoil 
17' ssindmiiu 320* 

Persian Gulf 116 I'd 1'6. 530 
Penh HI H2 

Peru 6 133 f 206. 209. 303. 323 esir 
rent 233 forests, 375 guano. 236 293 
296 irrigation 333 lucaloes. 393 piub- 
lems 521 progress in, 5 16. quinine. 394 
Peso 3"3 368. 3"f 
Peiri. 5U3f. 399 

Peitolcum. 175. 299. 327 ft. 330». 3311 
369 ounership ot. 533 
Pioaniri. 529 

Philadelihia. 125. 211, 235. 236. 23' tem 
peraiure. 396. 397 

Philippinet, 8, 103 171, 173. US. 186. 319. 
395, 531, eolonul polier, 300 (orm 
372. burncases, 385, relatioo to UnneJ 
Slates. 550. sugar in, 398, H«Ja ui, 387 
Philisune plain, 175 
1 hosphaies, 293 
Phosphorus. 236 
PHOTOenAMII' 

Alhambra and KarnaV, 435 
Alps, 153 
DouUef Dam, 273 
Coconuts in Philippines. 385 
corn crop of boys, 295 
desert turcsi. Antona 365 
earthquake houses, Persia. 227 
Tinland. farm life, 513 
Canges Riser at Ccnares, 391 
glaciated Alpine talle) 226 
hacnesnng ike desert, labia. 407 
hauling coal m mine, 325 
iron mining, open pit method ^>6 
irrigated nee in China 183 
irrigaiion in Cdifcrnia 326 


Kturghiz creeling tent, 2U 
Khirghiz milking sheep, 22 
Mata hieroglyphic monutncnl, 506 
millet hinv Uganda. 197 
minor seaport, Italy, 250 
mouDlainous seaeoast, SKily, 233 
norihcrn Nen* England, 123 
poserty in India. 180 
Pueblo of Taos, 10 
railroad yards, WeehawLen. 237 
Russian Poland, rural life, 531 
Spain, farm life, 168 
spinning in Palestine, 31S 
temple at Petra, 501 
uopieal eatlle, Brazil, 386 
solcaoo, 288 

waterside market. Ecuador 135 
windmills, Persia, 320 


PhyDoxen, 378 
physieai ».usity. 333 
rhystography and human progress. 203 
Physaolcigica] reactions lo seasons. 35 
Piece work, factories. 330* 

Piedmoot, 126. 205 
Pilcomaya. problems. 521 
Pine barrens,' 282 
Pipe lines, 328 
Piraeus. 164 
Pucairn, 135 

Puisburgh 125. 268. 328, 330* 

Placer mining. 301 
Placid. Lake. 255 

nains 18*. 203,205,211, 212, 216, Asuiic, 

1*0. iSJ 

nainsmen, characterisu.i of. 223 
rUnuiHnu. 181, 39211 
Planet as gcoeraphic factor. 6. 33. 280. im* 
pi,rtance of, 357 5f33 migration*. 378 

Plaielus. uopscal. 12*, 198, 206 
Po llaun. 163. 337 
Po Riser, basis of, 163 
Podzols. 287 

Potand 83 136. 156 157, IM, 513, 536, 
563 beet sugar of. 396, boundaries, S37 
Pulae air masses. 7811., 346 
Psdar cegsunv rainfall, 79, 368, 302 
Pole* in German) 536 
Polish Corridor. 533, 537 
Pcdiiical bnumlaiin. 533 ft 
PoliiKal relalions. SUIT. 527 fl„ 532, cIi- 
matsc eyclev 505 inSurtKe cf Ka on, 
528 muse/als and. 532 L 
Pidlrs 399 
Polytsessans. 135 
Pundicberrs, Prcnch in, 551 
Poona. 181, 382 
P<poeatape^ 127 

Population density of, 13. 131, 137. 255. in 
seaports 23<S. and slope. 209 
Purl Arthur, war 53U 
PurtauPruke. 132 
Poa Darwin, railroad. 522 
Port Said. 193 
Ponlaod. Maine, 103 
PoitUnd. Oregon. 121, 327 
Porto Alegre, 136 
Portsmouih. bridges, 149, 260 
Ponugal, 167, 316. 515, 533, 531 f. 535 
Ponugucse Angola, 199 
Portuguese Guinea, 195 
Portuguese Mozambique. 199 
Posen. 156 
Post, Wiley, 382 
Potash. 236. 255. 296 
Poutoes. 61 62. 393, 356. Ireland, 392 

I Potomac Riser. 212. 239 
Power, sources of. 271, 3I7fI. 335. 367 
Prague, 156 
Pcaha 156 

Ptauies. 122. 291, 367 
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Piairyertlu, soil, 290 

Preaous mdals, 301 

Precipitation, pulsations, 498 

Pressure, atmospheric, 72*fl, 90, 91*. 92* 

Pnmary production in oclonic repon. 448 

Pnmiuse agriculture, 3S6 

Fnnce ^nard Island. 62, 120 

Producusity of land, 561 

Professions in mountains, 222 

Progress and siae, 514 

Property of nomads, 409 

Prospecting, 299 

Prosperity and sod, 279 

Protecuon, harbors, 244 

Protozoa, 481 

Prosidence, 125, 247 

Puebla. 127 £, 516 

Pueblo, 122 

Pueblo Indians, irrigation, 433 
Puerto Rico. 131, 132, 185. 186. 541. hurri- 
eanes, 465j rdation to United Slates, 550, 
sugar, 398 

Puget Sound, 121, 344 
PuIsaiioBt of climate, 498 
Punjab, 179 ' 

Pigmies, 11, 375 
Pireaees, 146, 150, 167, 534 

Quabta Rit-er, water supply, 270 

Quebec, 14, 120, 520 

Queen Charlotte Islands, 119 

Queen Elizabeth, 245 

Queens County, 266 

Queenitand. 141; climate of, 416 

Quetu. 177 

Quinine, 394 

Quintana Roo, 374 

Quito, 133, 204, 208 f. 

Racial character, 8. 13 
Radish and daylight, 39 
Radium, 301 

Raids, desert, 409 ^ 

Railroads, in Africa, 194, 196. 198. an China, 
189, ui oxlonic repons, 466. of Ibenan 
Peninsula, 168, of India, 178; m Mm- 
ebukuo, 191, of New Jersey, 211. 213 . 

of Switzerland, 154, of U,SSjl. 157 

Ramfsll. 100*. 101*, 107*; cydo ^ 
farmer, 493. diagrammatic plan of. 7Z . 
efiect of conunenis. 98 ff, flocnjaoons, 

488, 503, Himalayas 106, loaasmu^ 
196. mipation oU 492; and relief. IOJ. 
106*. on rotating globe. 76 Si water- 
power, 272 
Rainforest, 362 

“Rainsbadow,” 106 
Rainy season, 80 
Raipuuna, 381 
Rangeley Lakes, 255 
Rangoon, 183 


Rapids and isaterpower, 274 
Raw inatenals. cyclonic repons, 462 
Reading, 123 
Reiife. 136 

Ret-reauon. 23, 233, 255 
Red Basin, 189 

Red Riser of the North, 122, 123, 283 
Red Sea. 170, 176, 194, 199 
Rederths 287 

RegMaal rdationships 371 ff 
Reindeer. 120 

Relief Balkan problem, 527, and climate 
102 IT, 207, inauence of, 527 ff, kinds 
of. 204 ff. orange growing. 105, and 
transportatioa, 211, 214, and waterpower, 
271 

Religion, 14 
Reno, rainfall. 106 
Republicans, 527 
Republics of tbe USSR, 160 
Reseivoits. 458 
Residual sols, 283 
Resogouche Riser, 481 
Reval, 160 

ResoluDon, earth, 38ff, 180a 
Rhine. 151. 154, 156, 256, 258. 262, 264, 
283, 536 f 

Rhode idand, 125, 247 
Rhodesia. 198 ff. 

Rhone Valley, 150, 151 
RKe, 389fi, 390*. 441; and ciMlizatien, 
391. India. 382, on plains, 182, 192 
Rictuiiond, 125, 430 

102. 1J2, 1JS«. 20<, S!!. 

393. 521 
Fm de Oo, 194 

R» Grande, 122, 260. 437 f ; as boundary. 
535 

RiiKta. 104, 151 , 

Rjieis, h^ils, 17, 534 
'Roanng forties,” 97 

rSETS™-™. 1"'. '22. '<«. 20J. 

205. 217, 224. 298. 438 
Rosxrs. Will, 482 

Empue. 436, 507. 540 
Rome. 165, 305, 416. 505 
Roots, 418 

Kooseielt. Theodore. 68 

ftooseielt Dun, 2/2, 43a, 438 
Rmano, 139 

mp. 292,of.„d.,M,7'I- 

75. 76 

Ronerdatn, 152, 262 
Kouen. 150 

531 

Riunclu. 528 
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Russii, 14 I-lfi. 163, 291. 5S* 560* afrcas*-. 
561. agnculiurt, 35», i5t. 45». 5bl 
iQimjIs 466. 560. boundjriej 536. cuir*. 
138. climaie 6. 46. 349 559. cnrJwnnil, 
321, cfopj, 98. 160, dry iuminK 4>i» 

cxpansKin 563. fixheritfi, 256, f 364 ^ 

influenxa 480 lail. ol 562 laXn 

274, mjppcci artj. 64 nnnrtjl* 5 4|5 | 
324. 329 333. 46'», 58<1 putiiKol Jc | 
>«lcp(ncni. 542 f, riil"'iil» «>• 164 ' 

524 uu 518 ( skill 544 t»ilt >VI 
558, txailc. 471 se^ctattius 36 560 

ssar 530 svaIfr[Hi»ff, 2*2 .j/so Sos let 

Ruuian Snsiel reileral Socialist RciuUu. 


Sind dunce, 405 
Smd itoiine. 490 
Sind) dcecets, 404 
Sandy mtlt. 282 
Sanii Birtuii. 427 
Siiui Clifi Count). < 
5jiui rc 122. 139 
Sintu,.o. 134. 139 1 
Slnlo IXiminjtn. 131, 
Sinioe, |36, 393 
5io 1 till 1 36 
Sail Paulo 102. 136. 
Saune VilW. 151 
Sa|<(>nfo 193 
5arau«i 255 


134. 550 
137, 393, 521 



kicfimcnw CmiM' 209 

Sjcrjjncnio Ri'cr 3ol 

SAsramenlo Valle) 247 

Sl(cl) ol wa<«r Iransportaiiun. 244 

Sahara '7 194. 200 268,372. 4021. 434. 

Fitnch in, 551. Ital) and. 553 
Saisoo, 183 

Sailing chain North 4l1init. ' ♦ •*• 
Sailing scsvli 320 
Si Helena. 240 

St IjHrenteHiier, 120 123 255. 261. 263 
274 520. 524 

St Louii 123 265 1. 329, 342. 496 

St Luuii Iilatiil 258 

St Paul 4(1 123, 520 

it Pierre. 55l 

Si Rociue, Ci|>e, 93 

Sakhalin liUncI, 530 

Salem. 245 

Salmon fishcrici. 237 

Salonika 161. 162, 164 

Salt, 40$ 

Salt Lake Cit), 121 
Salt lakes, 405, 503 
Salu of wean, 235 
SaUador, 129. 130, 394, 5l7f 



San Diego, 121, 122 

San FrancKo. 121, 245 IT. bridcea, 260, 
map, 58*. rainlall, 106, liailc. 127, wacci 
supply, 270 

San Joaquin Valley, 247 
San Jose, 129 
San Jose scale. 478 
San Luis pQtQvl, 127 
San Petiro, 249 
5an Salvador, 129 
Sand, 282 


SaraiiA 159 
Sartlinia. 165 
Sackatcbcwaa. 119, 29| 

Saull SaidU Marie, 26! 
laeanna. 364. 372. 377 IT. 

Sasatmah, 246 
<asor. 313 
Saw timber, 218* 

Scales. 478 

ScanJinaeu. 83. I46iT. 239. 345. 458. 492 
519 

5.hain>aueen. 513 
I Scheldt Riser, 258 
I SihenectaJ). 125 

I ScMland I. 13. 146. 148, 224. 331. 334. 
343. 360. (ii'pulaiion el, 211, 212* 
Seratiion. 125. 226. 326 
Scrub loeest. 198. 359. 364. 372. 379 
Sea effect en climate, 86 iT i Englamt 1 
lelaimn In. 530. floor, 117, 237; Ger- 
many s iclaiinn to, 532, cause el potiueal 
eisalnes. 528, Russian acccu to. 328 IT. 
SeKoastt. 118, 137, 232. 233, 239, 289 
Seamanship and Tislieties, 239 
Staiwts. 126. 248 1. 

Scacica Uke. 296 

Viums 38 40* a contrasiv 81 1. 99. 
effect Oft man, 4111, 34D*, effect on 
men, 261. 262. and latitude, 342. local 
influences of. 47 

Seaide, 119. 121, 238, 245, 246, 427 
Seaualer. 236 
Seeds, effete of hghi, 36 
Seme Riser, 250 
Seistan. 150. 171, 172, 177, 508 
Selkirk Mu, 119 
Selvas. 133. 134 
Sendai. 193 
' Seoul, 191 
Sequenas. 477 
Scraog, 185 

Serbia, 162, 163, 459, 528. 556 
Sessile, 167. 345 
Sewage. 235, 345 
Sextant. 52* 

Shadooi. 439 

Shallow ivatcc hshciics, 237 
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Shinshai. 189, 2«. «0 
Shansi, 316 

Shantung, 173, 190. -118 f.. 420 
Shape of earth, 127 
Sheba, Queen of, 176 
Sheep, 423 f * 

Sheffield. 149 
Shelter. 9 

Shelter belt, 110 * 

Shi hoVu, 193 
ShiluLs, 9. 378 

Ships, 243, 244, 243; dead recLnou)& 51 

Shizuoka, 192 

Si Riser, 189 

Siam, lee Thailand 

Sianfu, 190 

Sianjtan, 189 

Siberu, 38. 68, 157 fi, 173, 260, 368. 466. 
519, 559, climate, 89, 99. 349. minerals. 
304. 315; railway, 171. mers. 262. 559. 
transportation, 466. wood, 321 
Sicily, 163, 339. 503 

Sierra Leone. 195 

Sierra Nesada, 105f, UI. 146, 167f. 204, 
208, 212, 215, 217, 224, 270. 29S. 360. 
437; of Spain, 146 
SiLlun, 178 
Silk, 464 
Silser, 303 
Simla, 102 

Simplified globe. 171, 174, 360 ff. 36r 
Siokiang, 3, 172, 184, 520 
Sitka. 97, 119 , , 

Sttei of farms, 424; as poliueal factor, 508, 
512, 514, of United Sutes, 522 
Skagerrak, 148 
Skyscrapers, 259, 270 
Slant of sun's rays, 42 
Slares in United Staus, 524 
Slates' revolt. 505 
Slopes, 209 <1, 216f , 224, 2SS 
Slovakia, 146, 162 
Smell of water, 267 
Smyrna, 174, 235 
Socotra, 547 

Sofia, 161, 164 „„„ 

Soil, development of. 5. 6. 280 « 4 
haustion of. 387. in law 
371; man's relation W. 279fl, 291,^ 
plants. 280. 290; of nigged 


South Africa. 198ff, 304, 324, 365, 416, 


288, of Russi 
south. 286 
Sokoto, 195 
Solomon. 176 
Solomon Islands, 145 
Solstice. 40 


546 

South America, 64, 132 S , 317, 373, canle, 
461 clunate, 446, consututions, 474, 
crops. 395. 457, forests, 68, form of, 117, 
140. 208. Monroe Doctrine, 538; petro- 
leum, 469. population, 380, railroads, 
133, 137, 209, rainfall, 81, vegeunon, 
363. 377, 381, 386 
South Atlannc States 251, 428, 451 
South Austrdu, 142, 522 
South Bend, 125 
South Cardana. 126, 295 
South China, 188 200 
South China Sea 174 
South Dakota, 435 
South Island, 142 
South Paufic Ocean, 294 
South Pole, 68 
Southampton. 149 f 
Southwestern Asia, J74 
osiet UmoD. 157 ff. 170 ff, 512, colonies, 
541. disersity of, 519, geographic cnsiroa- 
tneot. 557 ff, progress, 515, resources, 
512, see a/n> Russu 

358, 422. 426. 441, 542; bouodanes, 534, 
chmate. 343. 416. 446. e^om^ 541, 
515; deaihiate, 345, miBetals. 303, 307, 
312, 315 
SphiDi. 281 
Spinning, 318* 

Spiizbefgca, 11 
Spokane. 122. 523 
Spree Rs'er. 250 

Spnngt. 17 
Stage of culture. » 
sJm. 159, 161, 529. 542 
Stahograd. 159 
CunHard time, 30 

Staten Island, 258 t 
Steppes, 367 

Steteographic projKOon, 57, 

SuUne Ranges, 119 
Stimulants, 451 
Stock Eichancc, 32 
Stockholm. 147, 496 
Straus Setdmentfc 184 
Strasbwirg. 151, 156 
Strikes. 327 
Stuart. Australia. 522 
Stuttgart, 156 

239. 246. 25J 

Surged - 4i6fl.422 

Suez Ca^. 194, 547 
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Suffolk. 257 

Sugar 132, 3'i5(t, 396* 

Sumatra, 17-(, 184f, 372, 395 
Summer ram, 420 
Sun 35, 42 f, 336 
Sunlight, 41*, 42* 

Late. 120. 323. 265. 2*W. : 


Svalbard II 
Sv<Idlo^tk, 159. 480 
Sivantpa, 126 

Sweden, 11, H6(, 156 275 bmanlano 
534, 536, (nretu 2P 56*, m.nrial, » ' 
315, 324 progrcaa, 543 
S*ine. 45Q«, 458 f, 459* 

Swim Alps, 104 

Switietland, 146. 152. 216 222. 262, 36' 
tia'wul autua, 5\7fl. 555 i>)itt3a»vn 
163, 210* tesoureet, 324. 334. 336 
transportitinn, 212. «aiefi>o«er. 2*4 ( 
313 

S^dner U1 143 

S^aruse 125 235, 255 

S)fia 174. 306. 4l6f, <19. 421. 45* 

S)rian Dnert, 176 404 

SKcbwan, 189, 264 

Tabtu, 177 
Tacoma. 119, 121 
Tadxhikt. 160 
TPiPis River, irngaLofi. 441 
Tallin H2. 145 
Tahoe, Uke. 255 
Taiwan, 171, 185. 186 
Taj Mahal. 179 
Taiikuian 560 
Takli Makan Desert. 404 
Talinn. ICO 
Tampa, 126 

Tampico. 126, 128. 328. 331, 533 
Tanana River, 119 
Tanganyika, Lake, 195, 198( 

Tanks, India, 188, 352. 414. 439 
Tanna, Uke, 438 
Tapaioz River, 133 

Tanff tiucsiion American politics, 525 
Tarim River, 172 


Tatars in USSJl, 519 
Tea, 394 
Tegucigalpa, 129 
Tehran, 177, 516 
Tehuantepec, 375 
Tel Aviv. 175 


Tcmpenle rcgwnt, seasons t.f, 82 
Tenipeiaiure aftecleiJ by inland waters, 
254, diaribuliuo, 71: effect of timunenls, 
86. eiteo cl «ean^ 232; January. 87*. 
Inlv, 88*. optima. 343, relief, 102, re- 
sponse so. 496, 507 
Tennevsec 123, 125, 295 
Tennessee Riser. 125, 276 
Tent. KhirghiZ. 20 
Tertaces 215 

Ttsas. 122. 185. 206, 336. 428. 548. dry 
farming 4<v(l f farms m. SO. 282. irnga- 
1100. 435 minerals 5.298 328, 329. 331 
Thailand, 171. 182 IT, 373. 384. 390. 432, 
536 

Thames Riser. 25. 14 149. 270 
ThriusanJ Islapils 255 
Thundceslorms. 77. 484 
Thursday Island. 379 
Tiber Riser 165 

Tibet. I72f. 177. 183. 200. 206. 208. 520. 
deserts. 402. babim 3. 9. 203, poIiUsal 
relaiions. 5|7, 534, 546 

Twano. m 

Tiaev33lT 35*. 36* 37* 
lien Shan riateau. IClf. 157 f, 172 
Tkauia 190. 2C5 
TiRii. 158 

Tigris River. 173. 175. 432, 437, 441 
Tilling of earths atis, 42* 

Tsmbiiktu. J95 
Time bells. 30 fl. 31*, 47 
Timor, uatuiiu, 185 
Ti/eore 67. 97. 482 
Tiihacco. 38 
Tokyo, 192. 204 
Toledo. 125 
Tools, geogfaphie. 20 
Ts-cnaJucs. 17. 4831. 

Torooio. 69. 120, 520 
TouVnav. 150 

Trade w.ih China, 443 world, 60* 

Trade vvinds, 75, 77 372 
Trains aaidents. 482 crewi. 243 
TranKaspun Desert, 405 
TranssaucaHa, 560 
Transhumance, 19 

TiansponauoQ, 212: cost of, 242, in eycJnntc 
regtotu. 466, 4S2, e^\la«snal. 374, sn 
Manchukuo, 191: and relief, 211. 214, 
in Shantung, 418 
Transpoited aoili. 283 
Tranivaal, 200 
Transilvama, 161. 163 
Tiavel. in scrub. 379 
Tieaty of VeTsaitles, 537 
Tices for crops, 216, 359: as index of 
ditnaK. 515 
Tkenton. 125 
Tnangulation. 53 n , 54* 

Tracstc. 152, 165 
Ikinidad, 131 
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Tripoli, afTifulturil mtticxJs, 122 
Trondheim, H7 
Tropical air masses, 78 ll , 3-16 

Tropical forests, 68 

Tropical hiphlands. 127, 392 
Tropical )ung!e, 362, 384 
Tropical lowland planuuons, 394 
Tropical regions better type, iStfl. calms. 

82, cjclones, 77; Ijpes of, 372 
Tropical scrub, 364, 372, 377 fl. 

Tro,. 125 
Tsetse, 374 
Tsinan, 190 
Tsingtao, 190, 4Ifi 
Tucson, 523 
Tucuman. 139 
Tula, 159 
Tulsa, 122 

Tundra, 287, 368. 411 
Tunis. 193, 194, 200, 295, 551 
Tunnels- Encliilj Channel, 241; ilanhaiun, 
25? 

Turfao, 172 
Turifl. 164 

Turkey, 161, 162, 163, 164, 171. 174. 185. 
216, 417, agriculture, 422, 458, clunaie, 
416, 421, desclopnient of, 517, 528, 530, 
543, 546. 555 
Turkmen, 160 , 519, 5M 
Tjphoons, 485 

Uginda. 196. 197, 217, 377, 394 
Jlkxime, 157, 159. 160, 519. 463 
yocompahfre Valle), irrigation, 438 
Uafedetated Malay Suses, 184 
Union of South Atnea. 198, 416, 516 
Uruoo of Socialist Sosiet Republics, ue 
Kusua; Sosiei Union 
United Provinces, 179 

Uniied Stares, ^oleicencc of, 543, agri- 
culcute. 357, 561, animals, 319. 458, 
460 f; b«l sugar. 396, blast furnaces, 
309»; boundaries. 534f, Cud War. 524, 
climate, 49, 78 80, 82. 110, 266, 272. 
340*. 348 L, 446, 469. coal, 322 f , 323*, 
469, coasts and harbors, 234, 245, 249, 
colonies, 541; consuiuuon, 474; copper, 
311. 312, corn, 457; cotcoti. 430», 464. 
465*, crops. 440, desert. 407*. dust 
Storms 490*; expansion, 539, 548, ex- 
ports. 472*, fisheries of, 236. 238. 240. 
296, lotests, 367; gold, 303, 394, bosses, 
466, immigrabon. 429, impotti, 473*; 
loSuenza, 480, mtentioDs, 474, lijsh de- 
Oicar, 493; iron. 300. 309*, rfeigaiioo 
M. 435 ft, 436*; manufaccurijtg, • 65*, 
309*. -ISI, 470; mapping off 49.' 64. 
sneuls. 302. 315, mipraueo. 432; snsosug, 
298. 307, Monroe Doctnne,l538,'o»«)i>- 
»on$. 415. 428; oil, 5. 268,' 323*. 329 . 
469, pests, 478; physical features of, 121 . 
206, 2DS; potiu^ problems, 312 . 523 ; 


population. S3. 121. 126. 249, 296, pota- 
toes, 456, power in, 275. 335 progress 
ID. 515, railroads of, 121, 467. rainfall. 
492f resources 511, 544f, size, 521 f, 
sods, 290, strikes. 327, swamps, 499 
tariff 398. tunher, 218*. 220*, time belts, 
30 31*. tornadoes, 483, trade, 443 471 
552 legetables, 450 iital statistics. 45 
naterpower, 470, wheat, 455, World War, 
532 

Viuted States Department of Commerce, 2S6 

United States Forest Senice 219 

United States Steel Corporation, 310 

Ural bfouoiains, 157, 159 

Umuah Lake. 177 

Unigiuy. 130. 138. 185, 380. 460 

Uuh. 122. 206. 215, 272, 359. 402. 407. 

435, 437, 441 
Ulna. 125 

Uzbek Republic, 160, 519, 560 

Valencia, 167, 169 
Valie)v ongiA of. 205 
Valparaiso, !39 
Van Vatkeobure, S . 542 
Vancouver Island, 119, 120 
Vardar Valler 161 
Vaiiabdiiy of weather, 70. 346, 348 
Variablea. geographic, 476 
Vegetable exit, tfistribution of, 451 
VegetaUes and dayligbi, 39 
Vegetation, 357 ff, 361*, 363*; cjelonK 
regions, 447, 450, deserts, 405; diagram 
malic plan of, 73*. effect on Khirghiz, 
18 

Venetuela. 133 f, 268. 324, 364, 394. 517 
521, oil. 5, 331, 333 
Venice. 164 
Venus, climate, 72 
Vera Cruz. 126 
Verkkojansk, dunaie, 89 
\ennoOt. 125, 185. 211 
Vejim, 482 
Vesuvius, 165 

Viciona, 118, II9, 142. 169 
Victoria Falls, 198. 199, 261, 27S 
Wiona, Lake, 195. 197 
Vieana, 156, 161. 204 
160 

Virgin Islands, 550 
Virginia. 125, 239 
VsfgiAia City, 302, 476 
.Vistula River. 250. 264, 5361 
Viu Levu. 142 
VladiTosicd., 159, 173, 530 

Vedcanic islands,' 142 
Vofeaoocs. i4W 150 
Vidga, 157. 159. 256, 261. 558 
Votoiiexh.'’159 * S 
Vo^es b{uUDtaiov536f. 

Wadswortb, Kez/ rainfall, 106 
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